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OMNIDRIVE SPECIFICATIONS 

PHYSICAL DIMENSIONS— Foam Cabinet 

Height 

Inches 5.00 

Centimeters 12.7 

Width 

Inches 10.00 

Centimeters 25.4 

Length 

Inches 14.25 

Centimeters 36.2 

Weight 

Pounds 11.0 to 13.0 

Kilograms 5.0 to 5.95 

ENVIRONMENTAL 

Internal Temperatures 

Degrees F 50° to 131° 

Degrees C 10° to 55° 

Ambient Temperatures 
Operating: 
Degrees F 50° to 122° 

Degrees C 10° to 50° 

Non- Operating: 
Degrees F -40° to 140° 

Degrees C -40° to 60° 

Storage Temperatures 
DegreesF 50°tol31° 

Degrees C 10° to 55° 

Relative Humidity (non-condensing) 
Operating (%) 20 to 80 

Non-operating (%) 10 to 90 

Operating Altitude 
Feet - 1000 to 10,000 

Meters -305 to 3,050 
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GENERAL DISK SPECIFICATIONS 

Formatted Capacities 

Model 5 5.5 MB 

Model 11 11.1MB 

Model 16 16.1MB 

Model 45 45.1MB 

MTBF 10,000 hours 

MTTR 0.5 hours 

Soft/Hard Error Rate 

Soft Errors 1 per 10 8 bits 

Hard Errors 1 per 10 9 bits 

Seek Errors 1 per 10 6 bits 

Specifications for specific mechanisms can be found in the Appendix section of this manual (refer to the Table of 
Contents for specific appendix). 

Power Supply specifications for the Astec and the Boshert Power Supplies can be found in Appendix E . 
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CHAPTER 1 
GENERAL DESCRIPTION 



1.0 



Scope of Chapter 



This chapter provides a general description of the Corvus Systems™ OmniDrive™ disk drive system. Topics covered 
will include a product overview, product purpose, differences between OmniDrives and Corvus™ H-Series disk 
drives, protocol, mechanism manufacturers, model identification, major assemblies, receiving inspection, and instal- 
lation. 



1.1 



Introduction 



This document contains instructions for maintenance and repair of the Corvus Systems OmniDrive 5.25-inch disk 
drive system (hereafter referred to as an OmniDrive). Corvus Level I Service is on a modular replacement basis, and 
this manual is written in accordance with this policy. 




Figure 1-1. 



OmniDrive 



Included in this manual is documentation on the Service Center Diagnostic Utilities supplied to each Corvus Service 
Center. These utilities provide for burn-in testing, adjustment, and troubleshooting of all Corvus disk drives. 

Instructions for troubleshooting and repair for all OmniDrives presently being manufactured are detailed in this 
document. 

The information for installation or operation of the OmniDrive for specific computer systems is not covered in detail 
in this manual. For this information, refer to the appropriate Corvus documentation for the host microcomputer sys- 
tem in question. 

1.2 General Description 

The OmniDrive disk drive is a high-speed, intelligent mass-storage network peripheral device designed to provide the 
host microcomputer with storage and retrieval of digital information instantly. The OmniDrive consists of a 5.25- 
inch disk mechanism, an intelligent Controller with an integral Corvus Omninet™ local area network interface, and 
a modular power supply. 

OmniDrives are presently manufactured in four capacities: 5.5 megabytes (Model 5), 11.1 megabytes (Model 11), 
16.1 megabytes (Model 16), and 45.1 megabytes (Model 45). These drives all use the same high-impact foam-injec- 
tion plastic cabinet. 



General Description CORVUS CUSTOMER SERVICE 



1.2.1 Differences Between OmniDrive and H-Series Disk Systems 

H-Series disk drives preceded the introduction of the OmniDrive into the Corvus line of mass storage devices. The H- 
Series drive utilized a 5.25-inch sealed Winchester disk drive mechanism in 6-MB, 12-MB and 18-MB capacities. Up 
to four H-Series drives could be 'daisy chained' to provide a maximum of 72 megabytes of mass storage on a net- 
work. H-Series drives were designed for use in single user (flat cable), Multiplexer, or Omninet network systems. An 
Omninet interface was provided by a separate unit, the Omninet Disk Server. (Details of the H-Series drives can be 
found in the H-Series Disk Drive Service Manual.) 

The OmniDrive also uses a 5.25-inch mechanism, but is available in larger capacities. Additional storage can be 
achieved through the use of multiple OmniDrives on a single network. Designed only for use on an Omninet Local 
Area Network, the OmniDrive contains an internal disk server. 

Backup for OmniDrives is provided by the Corvus Mirror Server.™ While the backup methods employed by the 
H-Series Mirror and Mirror Server are identical, the method by which they connect to Corvus drives differs. As previ- 
ously mentioned, the H-Series Mirror was installed either internally or externally to the drive while the Mirror Server 
is connected to an Omninet network as an additional server device. Therefore, the Mirror Server may be installed 
with an OmniDrive or any H-Series drive connected to Omninet. Alternately, The Bank may be used to provide 
backup for OmniDrives. 

Below is a summary of OmniDrive features as they differ from the H-Series drives. 

PHYSICAL 

• Smaller package 

• Disk Server now integral to the sub-system (network ready) 

• Removal of all front bezel switches 

• Removal of Mirror switches 

• Deletion of CORCOM (for AC line voltage input selection) 

• Direct connection of sub- system to Omninet 

FUNCTIONAL 

• Does not support daisy-chaining 

• Supports multiple servers 

• Controller utilizes Western Digital WD 1010 controller chip 

• Controller supports ST4 1 2 interface to support a wider variety of mechanisms 

• Does not support Virtual Drive Offset (VDO) table 

• Mirror function provided externally with Mirror Server 

• Reduced power consumption by use of a high-efficiency switching power supply 

1.2.2 Protocol 

The OmniDrive Controller PC A utilizes an industry standard ST412 interface to communicate with the hard disk 
assembly. This permits a variety of drive mechanisms to be used in the OmniDrive. 

The ST412 standard only specifies the electrical characteristics of the interface; mechanisms vary in other parameters 
(i.e. number of heads, number of cylinders, landing track, etc. ) . 

OmniDrives support both the Constellation software used by earlier model Corvus drives and a new enhanced Con- 
stellation II software. New software is available which permits the mix of OmniDrives, H-Series and Revision B 
drives on the same network. 
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1.2.3 



Mechanism Manufacturers 



At the time of this writing, Corvus supports mechanisms manufactured by International Memories, Inc. (IMI) and 
Rodime PLC. The OmniDrive Controller PC A provides an 8-position DIP switch to select the type and size of 
mechanism being used. 



1.2.4 



Model Identification 



The drive model, capacity, manufacture date, and brand of mechanism of an OmniDrive may be determined from the 
serial number tag located at the rear of the drive cabinet. 



Gorvus 


SERIAL NO. 

-094-BT 350-1- 


MODEL 

OMNIDRIVE 
11 MB 


INPUT 50/60Hz 
120V-1.0A 

MADE IN OREGON U.S.A. 


REV 

A D BDcD 
dD eD f D^ 



Figure 1-2. Rear Sticker 

The sample serial number in Figure 1-2 for a Corvus Model 1 1 OmniDrive, using an IMI mechanism is decoded below; 

09 represents the week of manufacture (week 09) 
4 represents the year of manufacture (4 for 1984) 
BT represents a Model 1 1 OmniDrive 

AT represents a Model 5 OmniDrive 

CT represents a Model 1 6 OmniDrive 

FT represents a Model 2 1 OmniDrive 

DT or E T represents a Model 45 OmniDrive 

350 represents the sequence number of that week's manufacture 

I represents an IMI mechanism; R represents a Rodime mechanism 

Whenever communicating with Corvus in reference to Corvus products, include the complete serial number of the 
equipment involved. 



1.3 



Major Assemblies 



The Corvus OmniDrive requires minimal software setup. Interfacing to the host computer(s) is via the Corvus 
Omninet network. The major assemblies which comprise the disk system are shown in figure 1-3. 
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Figure 1-3. OmniDrive Exploded View 
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1.3.1 Winchester Sub Assembly 

The Winchester hard disk assembly (HDA) is comprised of a sealed mechanism containing aluminum platters (the 
number of which is dependent on the capacity of the mechanism), a read/write head-stack, a DC motor to rotate the 
platters, a stepper motor to position the head stack, a Read/Write Printed Circuit Assembly and a Motor Control 
Printed Circuit Assembly to monitor and adjust the speed of the DC motor. 

1.3.2 Controller Printed Circuit Assembly (PCA) 

The OmniDrive Controller PCA is comprised of three major sections; the Winchester controller, the Omninet Trans- 
porter,™ and a disk server. The Winchester controller section is responsible for control of the HDA, including format- 
ting, reading, writing, and head positioning. The Omninet Transporter is the communication link between the disk 
server and network. The disk server section provides the link between the network and Winchester controller. 

1.3.3 Power Supply 

All OmniDrives operate at either 1 10-120 VAC, 60 Hz or 220-240 VAC, 50 Hz single-phase power, and use a single 
power supply. Two sources of power supplies have been used in the manufacture of OmniDrives, Astec, Inc. and 
Boschert, Inc. Note that the AC and DC harness assemblies are different for each of these power supplies and thev are 
therefore not interchangeable. When replacement of the Astec supply is necessary, it will require the AC and DC har- 
nesses to be replaced as well as the power supply itself. 

1.3.4 AC Panel 

This panel, located at the rear of the drive cabinet, contains the cooling fan (different fans are used in the 1 lOv and 
220v units) , power switch, and AC line cord receptacle. 

1.4 Installation 

Installation instructions are summarized in this section. Details can be found in the Corvus manuals for the specific 
host microcomputer being used. 

1.4.1 Receiving the Drive 

Upon receipt, each drive should be checked for shipping damage, and tested for proper function. External evidence of 
rough handling may be symptomatic of damage to fragile mechanisms within the drive. 

NOTE: 

Any damage claims must be reported to the local office of the shipper so an inspection may be made, and a 
damage report filed. If the damaged equipment is a new product, the Corvus Order Processing Department 
must be contacted for proper return procedures. If the damaged equipment is a recently serviced product, con- 
tact Corvus Customer Service for proper instructions. 

The hard disk assembly iii the OmniDrive is an extremely sensitive device. Impacts to the drive enclosure are 
amplified within the hard disk assembly by a factor of approximately 100. Therefore a one-g force (one gravity) to 
the enclosure results in a 100-g force of the head against the platter. This necessitates very careful handling of the 
drive mechanism both during shipping and operation. 

When a drive is received, check that all integrated circuits on the Controller PCA are firmly seated in their sockets. 
IC's coming loose during shipping account for a large number of failures upon receipt. Instructions for removal of the 
top cover and any necessary disassembly of subassemblies can be found in Chapter 3, Disassembly and Assembly. 

The OmniDrive is manufactured for operation at either 1 10-120 VAC or 220-240 VAC. The voltage rating is written 
on the metallic label on the rear of the drive cabinet. If the voltage rating specified is not compatible with the local 
voltage available, contact Corvus Customer Service for proper instructions. 

Diagnostics should be performed to verify proper operation after performing the receiving inspection. Details for 
these diagnostics can be found in Chapter 5, Diagnostics. 
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1.4.2 



Environmental Considerations 



All electronic equipment needs cooling and the Corvus OmniDrive is no exception. When installing, do not 'pigeon- 
hole' the drive. There should be sufficient open space both front and rear. Place the drive on a level hard surface 
without foam or carpeting. There are air intake slots on the bottom of the cabinet, and these must not be blocked or 
restricted in any way. Do not place a video monitor on top of, or near the drive; electro-magnetic fields generated by 
this and similar electro-magnetic devices may cause a drive malfunction and loss of data. 

The drive should not be placed in an environment where it may be subject to excessive amounts of static electricity. 
Areas of low humidity and warm temperatures should be avoided as they are likely to be high-static environments. 

Additionally, drives are susceptible to failure due to inferior line voltage. Areas of concern are low voltage, high volt- 
age, line noise, and spikes. If any of these are present, install the appropriate line conditioner to alleviate the problem. 

All nodes on an Omninet should have a common ground to alleviate voltage potential differences which can affect 
network reliability. 

1.4.3 Omninet Address Switches 

At installation, each network device must be given a unique Omninet device address. For the OmniDrive, this is done 
by setting six of the eight microswitches, also called DIP switches, accessible through an opening on the rear of the 
cabinet immediately adjacent to the Omninet connector. 
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Figure 1-4. 



Omninet Address Switches 
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An address between and 63 should be selected, with the recommended address for the first drive on the network 
being 0. Multiple drive networks will require that each drive have a unique network address. This can also be impor- 
tant later if a Corvus Utility Server is added to the network. This device only polls the server addressed as device 0. 

The eighth switch is used to either enable or disable the network bias. Only one server or OmniDrive on the network 
should have the network bias switch on. 

1.5 Operation 

In contrast to H- Series drives, OmniDrives have no switches which require changing during normal operation. The 
LSI- 11™ and Multiplexer switches have been removed as these options are no longer supported. The Format and 
Reset switches have been removed and their function supported in the Diagnostic software. Finally, since the Om- 
niDrive does not support an internal Mirror, the Mirror switches, found on the rear of the cabinet of the older 5.25" 
disk drives, have been removed. 

1.5.1 Power Switch 

This switch is located on the rear of the drive cabinet and is the only switch that will be used during normal operation, 




Figure 1-5. 



OmniDrive Power Switch 
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1.5.2 Power-on Sequence 

When powering up a network, the following power-on sequence should be observed: 

1. Disk Server(s) or OmniDrives 

2. DiskDrive(s) 

3. Utility Server(s) (if any) 

4. Bank(s) (if any) 

5. Computer(s)— Must be powered off during power-on 

If any Disk Servers are used on the network, power them on first and then wait for approximately 30 seconds. This 
allows each Disk Server to complete its power-on diagnostic. The Disk Server will also broadcast a sign-on message 
to the network and update the Active User Table. The Active User Table is a list of the user names and devices asso- 
ciated with that particular server. Failure to observe this sequence can result in network failure or erratic operation. 
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CHAPTER 2 
FUNCTIONAL DESCRIPTION 

2.0 Scope of Chapter 

This chapter contains a functional description of the Corvus OmniDrive. Provided is a detailed description of the the 
drive mechanism, and circuitry within the Controller PCA. Because the OmniDrive can accommodate the Winches- 
ter mechanisms of various manufacturers, our approach to these mechanisms is generic; When appropriate, an Inter- 
national Memories, Inc. (IMI) 5.25-inch sealed Winchester mechanism is used for illustration. 



2.1 



Introduction 



The Corvus OmniDrive has been designed to interface directly to the Omninet local area network without the need 
for a separate Disk Server to provide communication with the network. The built-in disk server circuit shares the 
6801-1 intelligent controller with the drive control electronics. The OmniDrive uses industry standard protocols 
making it possible to utilize the Winchester hard disk drive mechanisms of several manufacturers. Specifications of 
mechanisms currently being supported can be found in their associated appendix. (Refer to the table of contents for 
specific appendices.) 



OMNINET 
LOCAL 
AREA 

NETWORK 



OMNIDRIVE 
CONTROLLER BOARD 



REAR 

AC 
PANEL 



WINCHESTER 

DRIVE 
MECHANISM 



POWER 
SUPPLY 



Figure 2-1. OmniDrive Block Diagram 



2.2 



Winchester Disk Drive Mechanism 



Winchester disk mechanism manufacturers develop designs which allow them to present unique products. These 
disk drives share industry standard electrical interfaces of which Corvus has taken advantage. Disk drive mechanisms 
are described in general terms which are common to mechanisms that Corvus uses in the OmniDrive. 

The drive mechanism contains the media on which the data is written to and read from. Data is stored on aluminum 
platters which are either coated with an oxide or plated with nickel oxide and have the properties necessary to hold 
magnetic charges. The read/write heads are also contained in the sealed mechanism assembly and perform the read- 
ing and writing of data. A sealed environment is maintained to eliminate contamination which can cause media and 
head damage. 
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Figure 2-2 illustrates an IMI Winchester mechanism and is used to show the interior of a sealed mechanism. 
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Figure 2-2. IMI Drive Mechanism Components 



12 



CORVUS CUSTOMER SERVICE 



Functional Description 



Each platter of OmniDrive disk drives measures 5.25 inches and has two data surfaces. There is one 5.25-inch platter 
in the Model 5 OmniDrive, two platters in the Model 1 1 drive, three in the Model 16, and four platters in the Model 
45. All platter surfaces are utilized for data storage. 

The platters revolve on a common spindle, driven by a brushless DC motor at 3600 RPM. Motor speed is monitored 
by the Motor Control PC A, located beneath the drive mechanism, and is independent of AC line frequency. An index 
signal is generated by the magnetic index detector marking a fixed reference point relative to the disk. The solenoid 
brake, also located adjacent to the motor hub, engages immediately after the drive is powered off. 

There are two data surfaces per platter and one read/write head for each platter surface. When operating, each head 
is suspended above the platter surface on a cushion of air. The heads are aerodynamically designed and lift off the 
disk as the disk begins to spin creating an air bearing of approximately 18 to 20 microinches. A particle of smoke, 
dust, or a human hair could easily play havoc with these critical tolerances, and cause catastrophic failure of the disk 
device. The sealed environment of the drive mechanism prevents this from occurring by keeping the internal atmos- 
phere contaminant-free. A seal is placed on the drive mechanism to prevent tampering within the sealed mechanism. 
Breaking this seal for any reason voids the warranty. 
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Figure 2-3. Head to Disk Tolerances 
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The heads are attached to a common head stack and are positioned over the appropriate cylinder by a stepper motor. 
Seeking to a specific cylinder is accomplished by rotation of the motor through four phases for each cylinder traveled. 
Reversing the sequence of these motor phases will result in reverse head movement. 
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Figure 2-4. Head Carriage Assembly 



Two Printed Circuit Assemblies are mounted beneath the sealed drive mechanism. These are the Read/Write PCA 
and the Motor Control PCA. The Read/Write PCA, contains a microprocessor which makes the drive mechanism it- 
self an intelligent device. It accepts interface signals, transfers data to and from the Controller PCA and sends data to 
and receives data from the drive mechanism. Many motor control signals are also generated on the Read/Write PCA. 
The Motor Control PCA is responsible for monitoring the spindle motor speed and altering it as necessary. 
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2.2. 1 Winchester Drive Theory 

Data is stored magnetically on circular tracks, which are configured as concentric circles on each platter. The term 
track refers to a single head surface of a cylinder, each cylinder consisting of all tracks in common vertical alignment 
on all data surfaces. 
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Figure 2-5. 



Track and Cylinder Configuration 



The number of cylinders differs with the type of mechanism installed. Refer to the appropriate appendix for indi- 
vidual drive specifications. Cylinder zero is located furthest from the platter center. 



SECTOR 




Figure 2-6. 



Sectors 



A block is the smallest addressable unit within the drive. Internally, each track is formatted with 18 sectors per data 
surface, of 512-byte blocks per sector and is independent of drive manufacturer. Externally, the drive handles data in 
sectors as defined by the host computer. 

Typically, each host operating system defines a sector as 128 bytes, 256 bytes or 512 bytes. The Corvus interface 
software uses the appropriate read/write commands (one each for writing and reading 128, 2?6 or 512 bytes) de- 
pending on the requirements of the host operating system. 

This does not cause a conflict, since the Corvus software and hardware can accommodate 1,2 or 4 host-defined sec- 
tors for each disk drive block. Read/write commands using various sector sizes are transparent to the host system, due 
to the intelligent controller's ability to handle data blocking and deblocking internally. 
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2.2.2 Read/Write Printed Circuit Assembly (PCA) 

The Read/Write PCA is located beneath the drive mechanism. It is responsible for buffering, amplification, noise fil- 
tering of the read data, and supplying write current. Also, the sector and track signals are generated here. The 
6801-1 intelligent controller located on the Controller PCA of the OmniDrive, dictates control signals to and from the 
Read/Write PCA. The Read/Write PCAs of some Winchester disk manufacturers utilize microprocessors to handle 
some of the more rudimentary read/write routines such as head positioning, motor speed monitoring and fault detection. 

The Read/Write PCA handles much of the stepper motor control, write current control, and most of the drive 
mechanism control functions. 

2.2.3 Motor Control Printed Circuit Assembly (PCA) 

The Motor Control PCA is located beneath the Read/Write PCA. Spindle motor speed is monitored by the circuitry on 
the Motor Control PCA. A tachometer feedback loop helps maintain spindle speed within 1% of 3600 RPM. The 
magnetic index detector delivers pulses to the Motor Control PCA, which generates the index signal. The Motor Con- 
trol PCA monitors this signal, and adjusts motor speed as required. 

2.3 Omninet Controller Printed Circuit Assembly (PCA) 

The Omninet Controller PCA is responsible for communication to and from the Omninet local area network. It con- 
tains most of the hardware and logic of the OmniDrive. 

The Omninet Controller PCA performs multiple functions for the OmniDrive. It is responsible for communication to 
and from the Omninet local area network, controlling disk transfers, and controlling the disk mechanism. It also per- 
forms data error checking and indicates drive status through the indicator LEDs which are mounted onto the front 
portion of the PCA and project through the front panel. 
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Figure 2-7. Controller Printed Circuit Assembly 
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Figure 2-8. Controller Block Diagram 

2.3. 1 Omninet Transporter and Disk Server Circuit 

The Transporter and disk server section of the Controller PC A share and utilize the standard Omninet chip set: 

• 6801-1 Microprocessor 

• 3131 Corvus Monochip 

• MC68A54 Advanced Data Link Controller (ADLC) 

• 75 174 and 751 75 RS-422 Transmitter and Receiver 
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The Omninet Transporter circuit interfaces the Controller PCA to the Omninet local area network and uses a Carrier 
Sense Multiple Access (CSMA) scheme for communicating. 

The disk server circuit interprets Constellation protocols and issues commands and addresses to the WD 1010 Win- 
chester controller which in turn controls the disk drive through read and write commands. 
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Figure 2-9. 



Omninet Circuit Block Diagram 



The MC6801-1 is the heart of the Omninet chip set. The MC68A54 Advanced Data Link Controller (ADLC) inter- 
faces to the RS-422 transmitter and receiver and the remainder of the Omninet interface. The Corvus Monochip is a 
chip which provides timing and control for all data transfers and decodes 6801-1 activity. It also controls DMA activ- 
ity and the collision avoidance scheme. Other socketed chips included in the basic chip set are the transmitter and 
receiver. A 75174 line driver provides the transmitter functions and a 75175 line receiver provides the receive func- 
tions in RS-422 format. For further information on the Omninet Chip Set refer to the Networks Service Manual. 

2.3.2 MC6801-1 Microprocessor 

The MC6801-1 microprocessor is an 8-bit, single-chip microcomputer containing 2K bytes of ROM. This micropro- 
cessor is shared with the Omninet disk server circuitry. It is responsible for interpreting commands from the host 
computer and for controlling the WD 1010 Winchester disk controller. It controls the ADLC, the WD 1010 and the 
Monochip. The Omninet firmware resides in the internal ROM of the 680 1 - 1 . 

The microprocessor also controls the 8-bit bi-directional, tri-state data bus (DO — D7) used to communicate data to 
and from host memory or the Omninet interface circuitry. It also controls 16 address lines (A0 — Al 5) which are also 
tri-state devices used for address vectoring. Address lines A0 — A7 are multiplexed with data lines D0-D7. 
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The major outputs of the 680 1 - 1 microprocessor are: 

E — The Monochip provides a 5 -MHz clock input to the processor which in turn is divided down to produce an 800- 
nanosecond instruction cycle, E cycle. 

AUTO — This signal is an active high output used by the Monochip to decode which of the 6 DMA modes are 
selected. 

IN/OUT — The IN/OUT signal is an output used by the Monochip to decode which DMA mode is selected. A high 
signal indicates an IN and a low signal indicates an OUT data transfer by the ADLC. 

RSO— The Register Select (RSO) signal and the Register Select 1 (RSI) signal are outputs used by the ADLC to 
determine which of its internal registers has been selected for reading and writing. 

READY — The READY signal is generated by the Monochip and is an active high input signal. It travels to the host as 
well as to the 680 1 - 1 and indicates to the host that the Transporter is ready to receive another command vector address. 

R/W — The R/W signal is used to decode which DMA mode is to begin. A high indicates that the 6801-1 is reading 
data from the bus and a low indicates a write. 

AS— The Address Strobe is the strobe signal for the multiplexed address/data bus. 

2.3.3 Monochip 

The Corvus Monochip is a custom gate array designed by Corvus to handle timing and control for data transfers out- 
side the 6801-1 microprocessor. It selects the direction of the data flow via Direct Memory Access (DMA), provides 
the interface to the host for DMA cycles, and generates DMA addresses using an internal 3 -bit register. 

The major Monochip outputs are: 

BITCLK — This Bit Clock is a 1-MHz output which the ADLC uses for timing during bit transmission or reception. 
During transmission it is free running and during reception it is resynchronized to the source every time a line transi- 
tion occurs on Omninet. 

EOUT — The EOUT signal is a 1 .25-MHz clock signal which is used by the ADLC for timing internal events, i.e. load- 
ing the 3 bit address register. 

HACLK — The HACLK signal is an active high signal which latches the DMA address bits 15-0 externally and indi- 
cates that a DMA cycle has begun. This signal remains high when the 680 1 - 1 is frozen. 

EXTAL2 — The EXTAL2 signal is a 5 -MHz clock signal output to the 6801-1. It is halted during DMA cycles shortly 
after the HACLK signal is generated and remains frozen until the ADLC sends a TDSR or a RDSR signal. The 6801-1 
is also frozen when the EXTAL2 signal is frozen. 

DMARQ — The Transporter drives the DMARQ signal high to request a DMA cycle with the host. The signal returns 
to a low after DMAGO is asserted low by the host microcomputer. 

DMAGO — The DMAGO signal is an active low signal input to the Monochip as a response to the DMAREQ. It indi- 
cates that the shared RAM host is ready to proceed with a DMA transfer. 

TXENA — The TXENA signal is the Transmit Enable signal. If the collision avoidance circuit has not been triggered 
by RXD, then the Monochip will assert TXENA high on the leading edge of RTS. This enables the 75 174 line driver to 
gate data onto the Omninet trunk cable. 

2.3.4 Advanced Data Link Controller (ADLC) 

The ADLC provides the interface between the 75174 line driver and 75175 line receiver and the remainder of the 
disk server circuitry. The main function of the ADLC during transmission operations are converting of data to serial 
form during a transmit, converting data to parallel form during a receive, zero insertion, packet framing, CRC check 
generating and data byte buffering. 
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Major ADLC signals are: 

TDSR— The Transmitter Data Service Request from the ADLC indicates that the transmit FIFO (First In First Out) 
buffer of the ADLC is empty and ready for the next byte of data. TDSR is an active high signal. 

RDSR — The Receive Data Service Request from the ADLC chip indicates that the receive FIFO buffer of the ADLC is 
full and ready to transfer the byte to the 680 1 - 1 or the shared RAM via DMA. RDSR is an active high signal. 

RXD — The Receive Transmitted Data signal is an input from the 75175 line receiver. RXD receives the data sampled 
during packet reception and detects zero bits for resynchronizing BITCLK. RXD is also used to trigger the collision 
avoidance circuit before packet transmission. 

TXD — The Transmit Data signal is serial data output from the ADLC to the 75 174 line driver. It contains flag bits and 
CRC bytes added to the data by the ADLC , 

RTS — The Request To Send signal is received from the ADLC. On the leading edge of RTS, the Monochip asserts 
either an TXENA (Transmit Enable) for no collisions or IRQ (Interrupt Request) for collisions. 



2.3.5 



WD lOlO Winchester Disk Controller 



The Corvus interface for Winchester disk drives uses a WD 1010, 40-pin, MOS/LSI chip as the main controller. The 
WD 1010 is manufactured by Western Digital Corporation and is designed to control Winchester disk drives. The 
6801-1 microprocessor directly issues commands to the WD 1010. The commands are: Restore, Seek, Read, Write, 
Scan ID, and Format. Before issuing these commands, the WD 1010 must be informed of parameters for these com- 
mands. This is accomplished via Task Files. Task Files are registers within the WD 1010 that can be directly accessed 
by the 6801-1. Task Files specify on which cylinder, head, sector, etc., to perform the specific command. For instance, a 
Task File can be set up for track 4 and if followed by a Format command; only track 4 would be formatted. 
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Figure 2-10. 



WD 1010 Architecture 
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The WD 1010 uses an internal microcontroller called a programmable logic array (PLA). It controls the flow of data 
throughout the WD 1010, formats the data, and recognizes and processes commands. 

A Magnitude Comparator is also internal to the WD 1010. This 10-bit comparator calculates drive step, direction, 
and present and target track position. 

The Modified Frequency Modulated (MFM) data is encoded and decoded by the WD 1010. The frequency of the 
encoder is equivalent to the write clock and the bit rate, while the decoder frequency is generated by the read clock of 
the data separator. 

The Cyclic Redundancy Check (CRC) generator/checker adds a CRC byte to the data during a write to the disk and 
performs a CRC check of the byte during a read from the drive. 

The Address Mark detector (AM Detect) checks the incoming data stream for a unique clock pattern used in each ID 
and data field. 

The Interface Circuit controls and monitors all lines to and from the disk with the exception of the read/write lines. 

The major signals of the WD 1 1 are: 

RG — The Read Gate signal is a logic high output when data is being read from the disk and should be low when the 
WD is not reading data. It can be monitored at pin 38 of the WD 1010. 

WG — The Write Gate signal must be set high by the WD 1 1 in order for data to be written to the disk. 

WE— The Write Enable signal is a tri-state bi-directional signal which is used as an output when the WD 1010 is 
writing to a buffer. 

WD — The Write Data signal contains Modified Frequency Modulated (MFM) formatted data pulses which are to be 
written to the disk. 

STEP — The Step Pulse is used for stepping the drive heads to a track. A high signal is generated when a new track is 
to be accessed. 

DIR — The Direction signal which specifies the direction in which the stepper motor will move the heads. 

2.3.6 PROM 

A Programmable Read Only Memory (PROM) is used in the OmniDrive Controller PCA to provide boot codes for the 
MC6801-1 microprocessor. It contains initialization codes, disk server codes, low level diagnostic routines and drive 
information tables. It also initializes the Versatile Interface Adaptor (VIA) IC chip, resets the WD 1010 Winchester 
controller and initializes the Random Access Memory (RAM) with firmware when the OmniDrive is powered on. 

This PROM is programmed at Corvus and can be ordered from Corvus Customer Service. 

2.3.7 RAM 

There are 4 RAM sockets on the Controller PCA. Each of the sockets can accommodate 2K X 8-bit static RAM chips. 
Two of these are used as shared RAMs and two are used as scratch RAMs. The Omninet Monochip accesses the 
shared RAM to and from the network under DMA. The 6801-1 can also perform reads and writes to the shared 
RAM. 
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Only the 6801-1 microprocessor can access the scratch RAM. The following table illustrates how the RAMs are 
utilized: 



SHARED RAM 


Disk Server Buffer 


2K Bytes 


Read / Write Buffer to WD 1 1 


2K Bytes 


SCRATCH RAM 


Disk Server Scratch RAM 


1KByte 


Disk Controller Scratch RAM 
and Semaphore Table 


1KByte 


Pipes Table 


1KByte 


Downloaded Controller Code 


1KByte 



Table 2-1. 



RAM Layout 



2.3.8 Transmitter and Receiver 

The transmitter (driver) and receiver ICs provide the link from/to the Omninet RS-422 twisted pair wire. 

The 75 1 74 line driver receives the serial data input from the ADLC and converts it to a differential voltage signal. This 
signal is output to the Omninet tap cable. 

+ OUT — This signal is the positive output of the RS-422 transmitter to the twisted pair. It should be monitored with 
the - OUT signal. 

- OUT — This signal is the negative output of the RS-422 transmitter to the twisted pair. It should be monitored with 
the + OUT signal. 

The 75175 line receiver receives RS-422 formatted data from the Omninet twisted pair tap cable and sends it to the 
ADLC in digital format. 

RXD — This is an input from the RS-422 receiver. RXD receives the data sampled during packet reception and detects 
zero bits for resynchronizing BITCLK. RXD is also used to trigger the collision avoidance circuit before packet trans- 
mission. 

2.4 Power Supply 

Corvus installs two types of power supplies on the OmniDrive. One is manufactured by Astec, Inc. and the other is 
manufactured by Boschert, Inc. 

Both the Astec and the Boschert power supplies provide + 5 VDC for the Controller PC A electronics and the drive 
electronics, and +12 VDC for the Winchester drive mechanism. They are both switching power supplies. Schematics 
for both these power supplies can be found in Appendix E. 



23 



Functional Description 



CORVUS CUSTOMER SERVICE 



POWER 
SUPPLY 



+5V 

GND 

+5V 

+ 12V 



RED- 



BLACK - 



RED- 



•YELLOW- 



OMNINET 

CONTROLLER 

BOARD 



WINCHESTER 

DRIVE 
MECHANISM 



Figure 2-11. 



DC Power Distribution 



2.5 AC Panel 

This assembly consists of a panel onto which the fan, power switch, and the AC input connector are mounted. Slots 
for air circulation, Omninet connector and address switch access are also located on the AC panel. 

Different AC panels exist for 110-120 VAC and for 220-240 VAC operation. They are not interchangeable. 
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CHAPTER 3 
DISASSEMBLY AND ASSEMBLY 

3.0 Scope of Chapter 

This chapter contains disassembly instructions for OmniDrive disk drives. All drive models are physically identical, 
and the instructions that follow apply to all models. 

3.1 Introduction 

The Corvus OmniDrive cabinet consists of a high-impact plastic shell, the top and bottom halves held together with 
two screws at the rear of the cabinet. The hard disk assembly and power supply are both attached to the cabinet base- 
pan. The Controller PCA is mounted to the mechanism using plastic standoffs and to the rear AC panel with two 
metal screws. 

WARNING: 

Before disassembling any electronic equipment, be sure the AC power is disconnected from 
the unit 

3.1.1 Tools Required 

The only tool required for disassembly of all Corvus OmniDrives is a #2 Phillip screwdriver. 

3.1.2 Space and Environmental Considerations 

A few precautions should be observed when disassembling or assembling an OmniDrive. 

The most important of these is to remember that this is a static sensitive device, and as such, appropriate care should 
be taken to avoid damaging it by static electricity. Preferably, the service area should not have a carpeted floor, if it 
does, either a static mat or wrist strap should be used to discharge the technician of static electricity prior to perform- 
ing any work on the drive. Low humidity environments should also be avoided as these contribute to increased static 
electricity. 

The bench area should have sufficient room for all equipment to be used, including any test equipment (i.e. oscillo- 
scope, digital voltmeter, etc.) . Insufficient room on the bench can lead to accidental damage. 

3.2 Disassembly Procedures 

The following steps will detail how to completely disassemble an OmniDrive. Step-by-step, these include removing 
the top cover, Controller PCA, drive mechanism, power supply, and AC Panel. Instructions specifying the 'right' or 
'left' of an assembly should be interpreted as viewed from the front of the OmniDrive. 

3.2.1 Top Cover 

1 . Remove the two Phillip screws at the rear of the cover. 

2 . Remove the cover by simultaneously lifting it up and sliding it back. 
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3.2.2 



Controller PC A 



1 . Disconnect the two drive mechanism flat cables, Jl and J 2 from the left side of the Controller PC A (when viewed 
from the front bezel). Note the red stripe on each cable is towards the front bezel of the enclosure. 



GROUND 

CONNECTOR 

J5 




Figure 3-1. 



Controller PCA Cables 



2. Disconnect the ground wire from the rear left of the Controller PCA (connector J5). Refer to Note below. 

3. Disconnect the DC power connector located at the left rear of the Controller PCA (connector J3). 

4. Remove the two Phillip screws from the left and right rear of the Controller PCA. Refer to Note below. 

5. Gently push in the retaining clip on the four nylon standoffs supporting the Controller PCA on the mechanism. 

6. Remove the Controller PCA by gently lifting the back of it up and sliding it back. 

3.2.3 Drive Mechanism 

1 . Remove the two Phillip screws securing the rear drive mechanism mounting bracket to the basepan. 

2. Loosen the two Phillip screws securing the front drive mechanism mounting bracket to the basepan. 

3. Lift the rear of the drive mechanism while simultaneously sliding it backwards. Once the front mounting bracket 
has cleared the two Phillip screws, continue to lift the mechanism straight up to provide access to the cables beneath. 

4. Disconnect the ground wire between the drive mechanism and the rear panel. Noting the orientation of the DC 
power cable and flat cables, disconnect them from the drive mechanism. 
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Figure 3-2. Drive Cable Layout 

5. Remove the drive mechanism, with its brackets, gently lifting up and out of the basepan. 

6. Remove the four Phillip screws securing the brackets to the drive mechanism, and remove the brackets. 

3.2.4 Power Supply 

1 . Disconnect the AC wiring harness connector from the left rear of the power supply (connector TB 1 ) . 




Figure 3-3. 



DC Harness 
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2. Disconnect the DC wiring harness from the left front of the power supply (connector TB2). 

3. Remove the four Phillip screws securing the power supply to the basepan. Note the Astec Power Supply has an AC 
ground connection on the left rear screw; be sure to reconnect this when reinstalling the power supply. 

4. Remove the power supply by lifting straight up and out of the basepan. 

3.2.5 AC Panel 

1 . Remove the two Phillip screws securing the AC panel to the base pan. 

2. Remove the AC panel by lifting straight out of the basepan. 

3.3 Reassembly 

To reassemble the OmniDrive, reverse the procedures in section 3.2 being sure to reinstall the nylon insulating 
washers between the AC panel and Controller PCA, if necessary. Refer to Note below. 
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Figure 3-4. 



Insulation Washers Installation 



NOTE: 

Several revisions of Controller PCA exist with different mounting and grounding criteria. All controllers revi- 
sion "10" and lower require insulating washers to be installed between the PCA and the two metal mounting 
brackets on the AC panel. Also, a ground wire should be connected at connector position J5. The other revision 
controller, marked Revision "A" does not require any insulating washers or the PC A ground connection. Fail- 
ure to observe these items can cause damage to the Controller PCA and/ or power supply. 
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CHAPTER 4 
CHECKS AND ADJUSTMENTS 

4.0 Scope of Chapter 

Procedures for all adjustments and checks within the OmniDrive are detailed in this chapter. Tools required, set up 
procedures and specific steps also are described. Some of the procedures require disassembly and reassembly. In 
these cases you will be referred to the appropriate section of this manual for instructions. 

4.1 Introduction 

The design of the Corvus OmniDrive requires that only two items ever need to be checked and only a single adjust- 
ment necessary. Both the switching power supply and the voltage controlled oscillator circuit (VCO) on the Control- 
ler PCA may be checked. The VCO circuit is the only adjustment that may be performed on the OmniDrive. 

Mechanism-specific checks and adjustments can be found in the appropriate Appendix in the rear of this manual. 

4.2 Power Supply Voltage Check 

The OmniDrive is shipped with one of two types of power supplies: Astec and Boschert. Procedures for performing 
voltage checks on both types are provided below. Voltage should be checked with the DC harness connected to the 
Controller PCA and the drive mechanism. 

4.2.1 Tools Required 

A digital voltage meter ( ± 0.1% accuracy) is the only tool required to check either the Astec or Boschert power 
supplies. 

WARNING: 

Extreme caution should be exercised when checking the power supply. High voltage pre- 
sents a potential danger. 

4.2.2 Astec Power Supply Check 

The power supply must be exposed in order to gain access to the voltage test points. 

1. Follow the disassembly procedures from section 3.2.1 to 3.2.2. 

2. Position the Controller PCA near the OmniDrive so that the DC cable can reach the DC input of the Controller 
PCA and where there is no contact between the exposed circuitry of the PCA and any metal. 

3. Reconnect the DC power connector and the ground wire to the Controller PCA. 

4. Reconnect the AC power connector and power up the OmniDrive. 
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Figure 4-1. 



Astec Power Supply Test Points 



5. Using a digital voltmeter, check for + 5 VDC ( ± .1 VDC) at VI of connector TB2. The negative probe should be 
grounded at COM of TB2. 

6. Check for + 12 VDC ( ± .3 VDC) at V2 of connector TB2 with the negative probe grounded at COM of connector TB2. 

7. If the voltages are not in tolerance, the power supply must be replaced. 

4.2.3 Boschert Power Supply Check 

The power supply must be exposed in order to gain access to the voltage test points. 

1 . Follow the disassembly procedures from section 3.2. 1 to 3.2.2. 

2. Position the Controller PC A near the OmniDrive so that the DC cable can reach the DC input of the Controller 
PC A and where there is no contact between the exposed circuitry of the PC A and any metal. 

3. Reconnect the DC power connector and the ground wire to the Controller PCA. 

4. Reconnect the AC power connector and power up the OmniDrive. 
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Figure 4-2. 



Boschert Power Supply Test Points 



5. Using a digital voltmeter, check for 4- 5 VDC ( ± .1 VDC) at Pin 8 of connector TB 1 . The negative probe should be 
grounded at Pin 5 of connector TB 1 . 

6. Check for +12 VDC (± .3 VDC) at Pin 3 of connector TB2 with the negative probe grounded at Pin 5 of connector TB2. 

7. If the voltages are not in tolerance, the power supply must be changed. 

4.2.4 AC Power Check 

If the power supply is not producing any voltages, the incoming AC power may not be present. 

1 . Check to see that the incoming AC plug is firmly attached to the rear panel. 

2. Check the internal fuse of the power supply and replace if necessary. 

3. Perform a continuity check of the AC wire harness to verify that it is delivering AC power to the power supply, 

4. If all the steps above check out good, replace the power supply (see section 6.3.4). 

4.3 Voltage Control Oscillator Adjustment 

The OmniDrive Controller PCA contains a Voltage Control Oscillator (VCO) circuit which is an analog circuit that 
synchronizes the read/write clock to the incoming data stream. 

4.3.1 Tools Required 

The VCO adjustment requires some specific equipment. 

• 100-MHz oscilloscope 

• Plastic or wood adjustment tool* 

*Some Controller PCAs utilize tuneable capacitors which require a small square-head adjustment tool. This tool 
(Corvus Part Number 9000-00083-00) is available through Customer Service. 
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4.3.2 VCO Adjustment Procedures 

The adjustment of the VCO circuit is a critical adjustment and may take some time to adjust correctly. One adjust- 
ment will affect the other and checks must be repeated to insure that all test points are within specification. 



C53 




TP11 



C31 



Figure 4-3. 



VCO Circuit 



L. Set the oscilloscope as follows: 

Channel A: Test Point 1 1 (next to U38) 

Ground: C53 (negative side) 

Display: Channel Al 1 — normal 

Volts/Div: 0.2 VDC (X 10 probe) 

Trigger Source: Channel A 

Trigger Mode: normal-positive 

Time/Div: 50 nsec 

2. Power on the OmniDrive and allow the drive to come ready. 

3. Remove jumper E2. 

4. Adjust C3 1 for a 91 nsec cycle, leading edge to leading edge across the entire display. The display should be fairly 
stable. 
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Figure 4-4. VCO Signal 

5. Reinstall jumper E2. The frequency should change to a 100 nsec cycle time (10 MHz) and should remain stable. 
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CHAPTER 5 
DIAGNOSTICS 

5.0 Scope of Chapter 

This chapter provides an overview of the OmniDrive Diagnostic utilities. Details can be found in the OmniDrive 
Diagnostic Guide. Omninet Diagnostics are covered in the Networks Service Manual. 

5.1 Introduction 

The Diagnostic utilities aid in the tracing faults in the OmniDrive disk drive system, and speed the correction of these 
faults. These utilities will help the technician exercise and diagnose the OmniDrive disk and network systems using a 
floppy drive and a host computer. 

Diagnostics permit the verification of media integrity, head positioning, and Corvus firmware version installed. Indi- 
vidual routines are used to update Corvus firmware, format a drive, and to park the read/write heads for shipment. 

CAUTION: 

Selecting certain options may destroy data. The F) Format option will erase all data present 
on the drive. While the M) Modify Parameters option does not actually destroy data, chang- 
ing these values will change the relative sector addresses and spared tracks which will in 
turn make data inaccessible. 

5.2 CRC 

The Cyclic Redundancy Check (CRC) is a non-destructive test which reads each block of data, and checks it against 
its CRC value. If for any reason, the CRC value in that sector does not match the block of data, the CRC checker/ 
generator signals the controller that an error has been detected, and the processor halts operation. Any errors will be 
reported at the end of the program. CRC errors encountered during normal drive operation will halt disk drive opera- 
tion with the error code displayed. Error listings and interpretations may be found in section 6.2.7. 

A good sector is defined as one capable of retaining all bits in the order in which they were written. When a block is 
read from a sector, the CRC value is read with it and tested. Bit errors may occur due to a bad sector, damaged in one 
of two ways: 

1 . Physically (faulty media resulting in dropped bits and mismatched CRC bytes). 

2. Magnetically (miscellaneous bits written to the block resulting in a mismatched CRC value) . 

5.2.1 C) Check for Bad Tracks 

This option verifies media integrity and reports any faulty tracks. Run this test five times to determine whether 
detected errors are due to faulty media, where specific sectors will repeatedly show errors or random magnetic bit 
changes, where sectors will show one-time errors. Tracks containing sectors with repeated errors should be spared 
following the procedures outlined in section 5.2.2. 

5.2.2 T) Spare Track Table 

This option gives access to the drive's spare track table. Options include adding a track, removing a track, clearing the 
table, and listing the table. 

The table is accessed by selecting option M) Modify Parameters from the main menu and then option T) Spare Track 
Table. The technician may now select one of the four options for modifying the Spare Track Table. 
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5.3 X) Exercise Heads 

This option seeks between random sectors and reads the header information from that sector to verify the success of 
the seek. Periods print to the video display for successful operations and asterisks are printed for hard errors, errors 
that exist after ten retries. Question marks represent soft errors, signifying that the operations succeed after at least 
one retry. 

After the test is complete, pressing | return 1 displays the error list, consisting of the total number of seeks and hard 
and soft errors. Any hard errors reported should be followed by a CRC test to check for faulty sectors. A soft error rep- 
resents a recovered error and a hard error represents a fatal error. 

5.4 U) Update Firmware 

This option writes a new copy of Controller Firmware onto each of the first four tracks of the drive. Current firmware 
versions may be found in the Customer Service Update. 

It is not possible to update the firmware from the boot drive; the system must first be booted from another Corvus 
drive or floppy diskette. Information regarding updating firmware on the OmniDrive may be found in either the 
OmniDrive Diagnostic Guide or the System Manager's Guide for the computer system being used. 

This option will ask if you wish to CHANGE DRIVE TABLES. A negative answer to this question will not endanger 
data resident on the drive. 

CAUTION: 

Although this option is non-destructive to the data itself, answering affirmatively to this will 
result in these tables being rewritten with default values: Interleave factor to 9, read-after- 
write to OFF, and clear the spare track table. Changing these tables may prevent the user 
from accessing the data. 

Next, the program will request the Controller Firmware file name. This will be in the form of: 

ENTER CONTROLLER CODE FILE: FODRX.X 

The current level of Controller Firmware for OmniDrives is listed in the Customer Service Update. If another version 
is to be used, it should be entered now. The version of Controller Firmware used on the drive should be that supplied 
with the Corvus initialization diskettes that are to be used in installing the drive. 

5.5 V) Version Check 

This option displays the current versions of the Controller Firmware and Controller ROM (located on the OmniDrive 
Controller board at position U4) along with other drive information. 

Information displayed will include: 

Drv Drive number 

P/V Indicates whether the drive is either Physical or Virtual and will always be P for an OmniDrive 

Capacity Total number of 51 2-byte sectors available 

Size/Rev Drive capacity in megabytes and the type of drive which will always be O for an OmniDrive 

SPT Sectors per track 

TPC Tracks per cylinder 

CPD Cylinders per drive 

ROM Level of ROM chip installed on the OmniDrive Controller at position U4 

DIAG Version of default firmware data block 

Firmware Version and date of firmware presently installed 
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5.6 F) Format Drive 

The Format option should be used only as a last resort when attempting to reestablish normal drive operations. This 
diagnostic-level, or bottom-level format writes the rudimentary magnetic pattern to the media required before data 
may be retained properly. This format must be intact before the drive may be initialized for any operating system or 
data storage. 

CAUTION: 

This option will destroy data on the drive. Be sure to back up using the Corvus Mirror Server 
or Bank if data is to be retained. 

Upon selecting option F the program will warn you that data is about to be destroyed and inquire if you wish to con- 
tinue. Next the format password will be requested; enter ODFORMAT. When formatting is complete, the program 
will request the firmware file name. If the default name is correct, simply press [ return 1 , otherwise, enter the correct 
file name. 

The program will now rewrite the Controller Firmware using the file name displayed. Use only the Controller 
Firmware version appropriate for the drive (see option U above). 

The Format program writes default Drive Parameters to the drive: 

Spare Track table = No Tracks Spared 
Read-After- Write = OFF 
Interleaving Spec = 9 

5.7 M) Modify Parameters 

This option allows the modification of the interleave specification, the spare track table, and the read-after- write option. 

5.7.1 L) List Parameters 

Selecting this option displays the current setting of the drive parameters. 

5.7.2 I) Interleave Specification 

Selecting this option permits modifying the interleave factor. This determines the frequency at which data is read/ 
written to sectors on the data surface. The default interleave factor is 9. 

CAUTION: 

Modifying the interleave factor will render the existing data unreadable. This default value 
should only be changed when instructed to do so by a Corvus Customer Service Representative. 

5.7.3 T) Spare Track Table 

The Spare Track Table contains a list of those tracks which have been identified as having media defects. Options 
have been provided to A) Add a Track, R) Remove a Track, C) Clear the Spare Track Table, and L) List the Spare 
Track Table. 

CAUTION: 

A written record should be kept with the drive listing all tracks which are spared. In the event 
that the drive needs to be formatted or the table is accidently cleared, this information will 
be needed to restore the table. 

5.7.4 R) Read- After- Write 

This option permits toggling the setting of the read-after-write option. Setting this to ON will enable a read-after- 
write verification and will have the effect of slowing down write operations. Setting this to OFF will disable the feature. 
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5.7.5 S) Save Changes 

This option permits the saving of any parameter changes which are made. It should always be selected prior to exit- 
ing the Modify Parameters option if the changes are to be retained. 

5.8 S) Select Drive 

This option allows the operator to select a different OmniDrive on a network to test without exiting from the program. 

5.9 P) Park Heads for Shipment 

Whenever OmniDrives are to be transported, tjie heads must first be parked off the data area. The Park Heads com- 
mand accomplishes this by moving the heads to a non-critical area of the drive's data surface. All drive indicator 
LEDs will be off after executing this Diagnostic option. This indicates that the heads are parked; the drive should then 
be powered off immediately. To remove the drive from this mode, the drive need only be powered back on. 
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CHAPTER 6 
TROUBLESHOOTING 

6.0 Scope of Chapter 

This chapter is a troubleshooting guide for the Corvus OmniDrive. Instructions for service and repair of the OmniDrive 
are provided. 

A list of tools and equipment required is provided as is a troubleshooting flowchart which guides the servicing tech- 
nician to the appropriate procedures to be performed. 

6.1 Introduction 

When performing troubleshooting, time is of the essence and it is imperative that the equipment be repaired in the 
shortest amount of time. The technician must be well equipped to handle problems ranging from operator errors, to 
software and hardware problems. 

6.2 Troubleshooting 

An initial diagnosis should be done in order to verify proper installation and operation; a quick check list has been 
provided to assist in isolating these types of problems. More indepth diagnostic procedures are also discussed in this 
chapter. 

The troubleshooting flowchart will assist the problem isolation process through quick checks, diagnostics, modular, 
and socketed chip troubleshooting. 

6.2. 1 Tools and Equipment Required 

Troubleshooting and repair of the OmniDrive can be done with the following equipment and tools: 

• Host microcomputer 

• Transporter for Omninet interface 

• OmniDrive Diagnostics 

• Digital voltage meter (±0.1 % accuracy), with test leads 

• #2 Phillip screwdriver 

6.2 .2 Using the Troubleshooting Flowchart. 

The flowchart has been designed in a logical format using standard algorithmic symbols. 



CD 




BEGIN PERFORM 

OR INSTRUCTION DECISION 

END 

Figure 6-1. Flowchart Symbols 

Each step in the flowchart should be performed as instructed without omitting any steps and possibly missing the 
solution. Each step will refer you to a section in this manual where fault isolation procedures will be described. These 
procedures will be in the format of quick checks and detailed troubleshooting instructions. 
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6.23 Quick Checks 

The first step in determining the problem is reproduce the problem. 

1 . Verify that the installation of the system is correct (see section 1.4). 

2. Verify that the proper power up sequence and operating procedures are observed. 

3. If the drive will not go to a Ready state, only the Ready LED continually lit, reset the drive by powering it off and 
then powering it on again. 

4. If resetting the drive does not produce a Ready state, disconnect the Omninet tap cable from the rear of the 
OmniDrive and reset the drive by powering off and on. 

If the Ready LED does turn on, the problem is with the network. See the troubleshooting sections of the Corvus Net- 
work Service Manual for troubleshooting procedures. 

5. Connect the host microcomputer directly to the OmniDrive using the OmniDrive convenience cable supplied with 
the drive. 




^3 TO TRANSPORTER 



o 



o 



)=i> CSSJ ^ 




TO OMNIDRIVE F&> 



Figure 6-2. OmniDrive Convenience Cable 

6. Check the voltage of the power supply as described in section 4.2. If the voltage is not present, check the internal 
fuse of the power supply and replace if necessary. 

If this still does not produce a ready state go to section 6.3 Modular Substitution. 

7. With the Ready LED on, continue the boot procedure. If the drive will not boot properly, the problem may be 
due to software corruption. Run the Diagnostic Utilities. The options that should be run are U)pdate Firmware, 
C)RC checks and as a last resort, F)ormat drive. 

CAUTION: 

The F)ormat drive option is destructive to data on the drive and an Update Firmware as well 
as a reinitialization of the operating system will have to be performed following a Format 
drive. 

8. If the diagnostic check of the drive indicates no errors, the possibility exists that the software pack- 
age is not compatible with the OmniDrive. Check the Corvus software directory for a list of compati- 
ble software. 
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Figure 6-3. Ifcoublfishooting Flowchart 
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6.2.4 



Indicator LED Errors 



The front panel LED indicators can aid in troubleshooting. If at power-up, the Ready LED does not go to a ready state 
or if the indicators do not perform normally during operation, an error has occurred and troubleshooting will be 
necessary. The following conditions chart will help to diagnose the problem: 





FAULT 
LED 


BUSY 
LED 


READY 
LED 


• Condition 1 


Off 


Off 


On 


• Condition 2 


Off 


Off 


Off 


• Condition 3 


On 


On 


Off 


• Condition 4 


On 


On 


On 


• Condition 5 


Off 


On 


On 


• Condition 6 


Flash 


Off 


Off 


• Condition 7 


Flash 


Flash 


Flash 



Table 6-1. Front Panel LEDs 

Condition 1— Fault LED is off, Busy LED is off and the Ready LED is on. 

• Indicates the desired panel LED condition for OmniDrive operation. With this condition the drive is 'Ready' for 
operation. 

• If the the Ready LED is on but the drive cannot be accessed from your computer, the problem may be in the hard- 
ware link. Check to see that the Omninet address switches are set properly. 

• Check to see that the host computer and the Omninet Transporter are in working order. 

• Verify that the OmniDrive is being recognized by the network. This can be done by running the Activenet or the 
Who option of Omnitest from the drive Diagnostics which will report all active nodes on the network. Additional 
information about Omninet tests can be found in the Network Service Manual. 

• A hardware failure may also prevent communication between the OmniDrive and the computer. Modular sub- 
stitution should be performed in order to attain a ready state and isolate the problem. 

Condition 2 — All front panel LEDs are off. There are various situations which may cause this condition such as: 

• Electrical problem — Power may not be present. Perform the procedures for the power supply voltage check. 

• The LEDs on the front panel may have blown. This would require that the Controller PCA be replaced. 

• Another hardware malfunction may also cause this type of indication. Modular substitution should be performed 
following the sequence in section 6.3. 

Condition 3 — Fault LED on, Busy LED on, and the Ready LED is off. 

• Firmware may not be installed on the drive or it may have been corrupted. In this case, the firmware will have to 
be updated using the OmniDrive Diagnostic program. 

• May indicate a fatal hardware error. A modular replacement will have to be performed in order to isolate the 
defective module. 



51 



Troubleshooting CORVUS CUSTOMER SERVICE 



Condition 4 — All LEDs are on. 

• This indication may be caused by the duplication of Omninet network addresses. In this case an Omninet address 
not assigned to any other device must be selected as the OmniDrive unique address. 

• This condition may also indicate a hardware failure and modular replacement will be required. 
Condition 5 — Fault LED is off, Busy LED is on, and the Ready LED is on. 

• This may indicate the OmniDrive needs to be formatted. 
Condition 6— Fault LED flashes, Busy LED off and the Ready LED is off. 

• This type of error may indicate there is a hardware mismatch. Check PROM and ROM version levels for compatibility. 
Condition 7 — Each LED flashes briefly in succession, giving the appearance of "rolling LEDs." 

• This indicates a RAM error. The Controller PCA should be replaced. 

6.2.5 Diagnostic Testing 

It may be necessary to perform some analysis of the drive using the Diagnostic Utilities. Most utilities require that the 
drive be in a ready state in order for the host microcomputer to communicate with the drive. 

If this condition does not exist, run the following Diagnostics Utilities from the Diagnostic diskette. 

WARNING: 

Some diagnostic tests are destructive to data. Back up the data prior to running the Diag- 
nostic Utilities. 

6.2.5.1 Disk Parameters 

If the disk parameters are altered, data on the drive may become inaccessible. List the parameters to verify that: 

• Interleaving Specification is set to: 9 

• Bad tracks are spared 

If any parameters require modification, do not forget to Save the changes. 

Consult section 5.7 for a detailed description and operating instructions of the parameters option. 

6.2.5.2 Updating the Controller Firmware 

If the firmware has been corrupted, or if it contains bad blocks, the drive will not go to ready after the power up is 
complete. 

If the firmware is suspected of being damaged, new firmware should be rewritten from the diagnostic diskette to the 
OmniDrive. The procedure for this can be found in section 5.4. 

6.2.5.3 Head Exercise 

This option will exercise the heads to verify proper head positioning by accessing random tracks and checking for 
proper track access by reading the track header. 

See section 5.3 for a detailed description and operation instructions of the Exercise option. 

6.2.5.4 Cyclic Redundancy Check (CRC) 

The CRC option writes and checks a byte of data on the disk and verifies the integrity of the media. 

If a bad track is found it must be added to the spare track table. The spare track table resides in the firmware and 
instructs the controller not to access any track which is listed. Spare tracks will be utilized in their place (see section 5.2). 
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6.2.5.5 Format 

This option should be used only if all other diagnostic have failed. The Format option erases all data on the disk; 
therefore, the firmware, parameters and operating system must be restored (See section 5.6) . 

6.2.6 Error Codes 

The OmniDrive signals the host operating system with a one byte error code when an error has been encountered. 
Errors reported by the Corvus Diagnostic Utilities are represented in hexidecimal notation. The bit format for the 
error code is: 

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 



Represents one of 2 1 error codes (see Table 6-2) 



When set indicates one or more retries before error was reported. 



When set indicates that an error was encountered during verification of a write command (only if the 
optional read after write parameter is set) . 



When set indicates that a fatal error has occurred. 

Errors less than or equal to 1 27 are non- fatal while errors greater than 1 27 are fatal. 

6.2.7 Interpreting Error Codes 

There are four different error codes for each error condition. To determine the error condition, these procedures 
should be followed: 

These evaluations follow if the error code value is equal to or greater than 128, a fatal error has occurred. Subtract 
128 from the value. 

1 . If the difference of the value is less than 64, the error occurred during a disk read. 

2. If the difference of the value is equal to or greater than 64, the error occurred during the verification of a write 
command. 

3. If the remaining difference of the value is less than 32, no retries were attempted. 

4. If the value is equal to or greater than 32, at least one retry was attempted. 

If a consistent error 171 or 235 is encountered at the same block location, there is probably a media defect in that 
area. A Cyclic Redundancy Check (CRC) should be run to check the media integrity. See the section 5,2 of this man- 
ual for instructions. 

When a consistent 255 error appears, it may be an indication that the Controller PC A is not responding to the host 
computer and may need repair. 
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<127 




>128 








Non Fatal 




Fatal 








32 










soft error 




128 


160 


192 


224 


error in preparing R/W 




129 


161 


193 


225 


seek timeout 




130 


162 


194 


226 


seek fault 




131 


163 


195 


227 


seek error 




132 


164 


196 


228 


header CRC error 




13? 


165 


197 


229 


rezero timeout 




134 


166 


198 


230 


rezero fault 




135 


167 


199 


231 


drive not online 




136 


168 


200 


232 


write fault 




137 


169 


201 


233 


format protected 




138 


170 


202 


234 


read fault 




1>9 


171 


203 


235 


data CRC error 




140 


172 


204 


236 


sector locate error 




141 


173 


205 


237 


write protected 




142 


174 


206 


238 


illegal sector address 




143 


175 


207 


239 


illegal command op code 




144 


176 


208 


240 


spare track table overflow 




145 


177 


209 


241 
254 
255 


overlay failure 
verify error (burn-in test) 
controller timeout 
(diagnostic utility) 



Table 6-2. Decimal Error Codes 
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<7FH 




>80H 






Non Fatal 




Fatal 






20 








soft error 


80 


A0 


CO 


E0 


error in preparing R/W 


81 


Al 


CI 


El 


seek timeout 


82 


A2 


C2 


E2 


seek fault 


83 


A3 


C3 


E3 


seek error 


84 


A4 


C4 


E4 


header CRC error 


85 


A5 


C5 


E5 


rezero timeout 


86 


A6 


C6 


E6 


rezero fault 


87 


A7 


C7 


E7 


drive not on line 


88 


A8 


C8 


E8 


write fault 


89 


A9 


C9 


E9 


format protected 


8A 


AA 


CA 


EA 


read fault 


SB 


AB 


CB 


EB 


data CRC error ^ 


8C 


AC 


CC 


EC 


sector locate error 


8D 


AD 


CD 


ED 


write protected 


8E 


AE 


CE 


EE 


illegal sector address 


8F 


AF 


CF 


EF 


illegal command op code 


90 


BO 


DO 


FO 


spare track overflow 


91 


Bl 


Dl 


Fl 

FE 
FF 


overlay failure 

verify error (burn-in test) 
controller timeout 
(diagnostic utilities) 



Table 6-3. Hexidecimal Error Codes 
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6.3 Modular Substitution 

Troubleshooting of the Corvus OmniDrive can be performed in a short amount of time due to its modular design. Iso- 
lation of the defective subassembly can be readily accomplished by substituting known good modules from your Om- 
niDrive spares kit. 

The substitution of modular subassemblies is easily performed on OmniDrive because there are only four major mod- 
ules. These are: 

• Controller PC A 

• Winchester Disk Mechanism 

• Power Supply 

• AC Panel 

63.1 Tools and Equipment Required 

• OmniDrive Spares Kit (order from the Corvus Customer Service department) . 

• #2 Phillip screwdriver 

• Digital voltage meter (± 0.1% accuracy), with test leads 

6.3.2 Controller PCA 

The OmniDrive Controller PCA is located on the topmost section of the drive base unit, above the disk drive 
mechanism and the power supply. It is the first PCA seen as the top cover is removed. 

Modular replacement of this PCA is as follows: 

1. Remove the Controller PCA as described in sections 3.2. 1 and 3.2.2. 

2. Replace with a known good Controller PCA. Check to see (if necessary) that the insulating washers between the 
Controller PCA and the rear board support are in place. 

CAUTION: 

Failure to replace the insulating washers between a Controller PCA below Revision 10 and 
the rear support will short the 5 VDC plane to the chassis and cause severe damage to the 
Controller PCA and the power supply. 

3. With a known good Controller PCA in place, connect the power cable and the Omninet tap cable. Power up the 
OmniDrive and run the Diagnostic Utilities on the drive as instructed in section 6.2.5. If all tests pass, load the 
operating system onto the drive. 

6.3.3 Winchester Drive 

The Winchester hard disk drive mechanism is located in the base of the OmniDrive enclosure, beneath the Controller 
PCA. The following section will describe modular replacement of the Winchester disk drive. 

1. Follow the disassembly instructions as described in sections 3.2. 1, 3.2.2 and 3.2.3. 

2. Replace the drive mechanism with a known good drive mechanism. 

3 . Replace the Controller PCA. Verify the drive select switches are set for the type of drive which is installed (see Appendix) . 

4. With a known good disk mechanism installed, connect the power cable and the Omninet tap cable. Power up the 
OmniDrive and run the Diagnostic Utilities on the drive as instructed in section 6.2.5. If all tests pass, load the 
operating systems onto the drive. 

6.3.4 Power Supply 

Corvus uses two types of power supplies in the OmniDrive: Astec and Boschert. They are interchangeable, but the 
AC and DC power harnesses must be changed when the power supply type is changed. The procedure for modular 
substitution of the power supply is: 
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1. Follow the procedures for power supply removal as described in sections 3.2.1, 3.2.2, and 3.2.4. 

2. Replace the old power supply with a known good power supply. 

CAUTION: 

If the power supply is replaced with that of a different manufacturer, the AC & DC power har- 
nesses must also be replaced. 

3. With a known good power supply installed, connect the power cable and the Omninet tap cable. Power up the 
OmniDrive and check the voltages as described in section 4.2. 

6.4 Socketed Integrated Circuit (IC) Troubleshooting 

Authorized Service Centers are authorized to troubleshoot to the socketed IC level only. Removal of any soldered IC 
will void the warranty of the PC A and Exchange Prices will not be authorized. 

For Authorized Service Centers who wish to troubleshoot to the socketed component level, a troubleshooting flow- 
chart has been included which identifies important device signals. Signal illustrations as well as oscilloscope settings 
and test point locations can be found in this chapter. A knowledge of digital troubleshooting techniques is necessary 
to perform these checks. 

For Service Center troubleshooting you will need: 

• 100-MHz oscilloscope 

• OmniDrive spare chip set 

When checking the output signals of an IC certain modes of operation must be observed. For example, when 
monitoring a signal which has a DMA function, DMA must be asserted by performing transfer to or from the host 
computer. Other modes can be controlled by performing a read or write to the disk, transfer and receive to and from 
Omninet, seeks, etc. A static mode is one where the OmniDrive is powered on but is not performing a command. 

If output signals are not proper, check inputs to the IC from the other LSI socketed ICs. If these inputs are good, the 
IC should be replaced. If the replacement of the IC does not remedy the problem, the probable cause is with a sol- 
dered IC and the Controller PCA should be replaced. 

6.4.1 75174 Line Driver/U57 

The 75 174 line driver receives the serial data input from the ADLC and converts it to a differential voltage signal. This 
signal is output to the Omninet tap cable. 

A detailed description of the receiver and transmitter signals can be found in section 2.3.8. 

Check the following outputs of the transmitter. Test point locations and modes of operation are given in the table 
below. Oscilliscope settings and signal illustrations can be found at the end of this chapter. Compare the signal with 
those in the test point signal illustration. 



SIGNAL 


LOCATION 


MODE 


SIGNAL STATE 


+ OUT 


U57/Pin2 


Omninet 
Transmit 


Signal Illustration 
6-4A Top 


-OUT 


U57/Pin 3 


Omninet 
Transmit 


Signal Illustration 
6-4A Bottom 



Table 6-4. 



75 174 Line Driver Test Points 
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If the differential voltage signal is not being output from the driver, check Pin 4 of the driver (U57) to determine if it is 
being enabled. The Enable signal is an active high signal. If it is present, check the input (TXD) from the ADLC. Also, 
check VCC voltages and clock input. If these are found to be present, the 75 1 74 line driver should be replaced. 



6.4.2 



75175 Line Receiver/U58 



The 75175 line receiver receives RS-422 formatted data from the Omninet twisted-pair tap cable and sends it to the 
ADLC in digital format. 

Check the following output of the receiver. The test point location and modes of operation are given in the table 
below. Oscilliscope settings and signal illustrations can be found at the end of this chapter. Compare the signal with 
those in the test point signal illustration. 



SIGNAL 


LOCATION 


MODE 


SIGNAL STATE 


RXD 


TP1 


Omninet 
Receive 


Signal Illustration 
6-4B 



Table 6-5. 



75 175 Line Receiver Test Point 



If data is not being output from the 75175 line receiver, check the differential voltage inputs from the tap cable. If 
those are present replace the 75 175 line receiver. 

6.4.3 MC68A54 Advanced Data Link Controller (ADLQ/U23 

The ADLC provides an interface to the Omninet transceivers and the remainder of the Transporter circuitry. It con- 
verts data from the bus to a serial format to be transmitted over the twisted-pair trunk line and converts incoming 
serial data to an 8-bit parallel format. 

Check the following outputs of the ADLC. Test point locations and modes of operations are given in the table below. 
Oscilliscope settings and signal illustrations can be found at the end of this chapter. Compare signals with those in the 
test point signal illustration. 

Refer to section 2.3.4 for ADLC signal descriptions. 



SIGNAL 


LOCATION 


MODE 


SIGNAL STATE 


TXD 


TP2 


Omninet 
Transmit 


Signal Illustration 
6-4C 


TDSR 


U23/Pin24 


Omninet 
Transmit 


Signal Illustration 
6-4D 


RDSR 


U23/Pin23 


Omninet 
Receive 


Signal Illustration 
6-4E 



Table 6-6. 



ADLC Test Points 



If output signals are not as they should be, check inputs to the IC, i.e. VCC, clock input, data lines and input signals 
from other socketed chips. 
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6.4.4 Monochip/U27 

In the circuitry, the Monochip performs some very important functions. It provides timing and controls DMA, data 
flow, direction of the data flow and decodes the intended action of the 6801 microprocessor. 

Check the following outputs of the Monochip. Test point locations and modes of operations are given in the table 
below. Oscilliscope settings and signal illustrations can be found at the end of this chapter. Compare signals with 
those in the test point signal illustration. 

Section 2.3.3 describes the major Monochip signal descriptions. 



SIGNAL 


LOCATION 


MODE 


SIGNAL STATE 


BITCLK 


U27/Pin27 


Static 


Signal Illustration 
6-4F 


EIN 


U27/Pin 6 


Static 


Signal Illustration 
6-6ATop 


EOUT 


U27/Pin 7 


Static 


Signal Illustration 
6-6A Bottom 


XTAL2 


U27/Pin23 


Disk 
Exercise 


Signal Illustration 
6-6B 


DMAREQ 


TP6 


Disk 
Exercise 


Signal Illustration 
6-6C 


DMAGO 


U27/Pin35 


Disk 
Exercise 


Signal Illustration 
6-6C 


TXENA 


TP7 


Omninet 
Transmit 


High 



Table 6-7. 



Monochip Test Points 



If output signals are not as they should be, check inputs to the IC, i.e. VCC, clock input, data lines and input signals 
from other socketed chips. 
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6.4.5 MC6801-1 Microprocessor/U24 

The MC6801-1 microprocessor provides the intelligence for the OmniDrive Controller PCA. It controls the ADLC, 
the WD 1010 and the Monochip. The Omninet firmware resides in the internal 2Kx8 ROM of the 6801-1. 

Check the following outputs of the 680 1 - 1 . Test point locations and modes of operations are given in the table below. 
Oscilliscope settings and signal illustrations can be found at the end of this chapter. Compare signals with those in the 
test point signal illustration. 

See section 2.3.2 for 6801-1 Microprocessor signal descriptions. 



SIGNAL 


LOCATION 


MODE 


SIGNAL STATE 


AUTO 


U24/Pinl3 


Static 


Low 


Activenet 


High 


E 


TP4 


Static 


Signal Illustration 
6-6ATop 


R/W 


TP3 


Read 


High 


Write 


Low 


AS 


TP5 


Read 


High/Low Activity 


Write 


High/Low Activity 


RESET 


U24/Pin 6 


Power-Up 


Low 


Static 


High 


IN/OUT 


U24/Pin 14 


Read 


High 


Write 


Low 



Table 6-8. 



6801-1 Test Points 



If output signals are not as they should be, check inputs to the IC i.e. VCC, clock input, data lines and input signals 
from other socketed chips. 
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6.4.6 



WD 1010 Winchester Disk Controllei7U34 



The WD 1010 operates independently of the 6801-1 and the Transporter circuitry. It interfaces to the 6801-1, upper 
Static RAM and the disk mechanism. 

Check the following outputs of the WD 1010. Test point locations and modes of operations are given in the table 
below. Oscilliscope settings and signal illustrations can be found at the end of this chapter. Compare signals with 
those in the test point signal illustration. 

See section 2.3.5 for WD 1010 signal descriptions. 



SIGNAL 


LOCATION 


MODE 


SIGNAL STATE 


RG 


TP9 


Read 


High 


Write 


Low 


WG 


TP20 


Read 


Low 


Write 


High 


WE 


U34/Pin 7 


Read 


High 


Write 


Low 


RE 


U34/Pin 6 


Read 


Low 


Write 


High 


WD 


U34/Pin21 


Read 


Low 


Write 


Serial Data Stream 


DIR 


U34/Pin26 


Seek Out 


Low 


Seek In 


High 


STEP 


U34/Pin 27 


Disk 
Exercise 


Signal Illustration 
6-6D 



Table 6-9. 



WD 1010 Test Points 
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If output signals are not as they should be, check inputs to the IC i.e. VCC, clock input, data lines and input signals 
from other socketed chips. 

The WD 1010 will not operate correctly if the drive mechanism is not functioning properly. Check the following out- 
puts of the drive mechanism. Test point locations and modes of operations are given in the table below. Oscilliscope 
settings and signal illustrations can be found at the end of this chapter. Compare signals with those in the test point 
signal illustration. 

TRKO — The Track Zero signal notifies the WD 1010 when the heads are positioned over cylinder zero. This signal 
must be high at power up to signal the WD 1010 that the heads are in position for seeking. 

WF — The Write Fault signal notifies the WD 1010 when a write error has occurred. It is an active high signal and 
should be low for proper operation. 

RDY — The Ready signal is an active high signal letting the WD 1010 know that the drive mechanism is ready for a 
command. 

RCLK — The Read Clock signal is sent to the WD 1010 to synchronize data being read from the disk. 

IND — The Index signal provides information to the WD 1 1 for it to determine the location of sector zero. 

SC— Seek Complete signals the WD 1010 that the heads are positioned over the correct cylinder, have stablized and 
are ready for a read or a write. 

Check the following inputs of the WD 1010. Test point locations, oscilloscope settings and modes of operations are 
given in the table below. Compare signals with those in the test point signal illustration. 



SIGNAL 


LOCATION 


MODE 


SIGNAL STATE 


TRKO 


U34/Pin31 


Power Up 


High 


WF 


U34/Pin 30 


Write 


Low 


RDY 


U34/Pin28 


Static 


High 


RCLK 


U34/Pin 39 


Read 


2-MHZ Signal 


IND 


U34/Pin29 


Static 


Signal Illustration 
6-6E 


SC 


U34/Pin32 


Seek 


Low 


Static 


High 


DRUN 


U34/Pin 34 


Static 


Signal Illustration 
6-6F 



Table 6-10. 



Drive Test Points 
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Signal: +OUT 

Channel: A 

Volts/Division: 2V 

Time/Division: 1us 
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Signal: -OUT 

Channel: B 

Volts/Division: 2V 

Time/Division: 1us 



Signal: 


TDSR 


Channel: 


A 


Volts/Division: 


2V 


Time/Division: 


5us 
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Figure 6-4A 



Figure 6-4D 
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Signal: 
Channel: 
Volts/Division: 
Time/Division: 
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2V 
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Signal: 
Channel: 
Volts/Division: 
Time/Division: 



RDSR 
A 
2V 
5us 
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Figure 6-4B 



Figure 6-4E 



Signal: TXD 

Channel: A 

Volts/Division: 2V 

Time/Division: 5us 
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Signal: BITCLK 

Channel: A 

Volts/Division: 2V 

Time/Division: 200ns 
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Figure 6-4C 



Figure 6-4F 



Figure 6-4. 



Signal Illustrations (6-4A thru 6-4F) 



+ OUT 
U57/PIN 2 



-OUT 
U57/PIN 3 

RDSR 
U23/PIN 23 




TDSR 
U23/PIN 24 



BITCLK 
U27/PIN 27 



Figure 6-5. Controller PCA Test Points (6-4A thru 6-4F) 



Signal: EIN 

Channel: A 

Volts/Division: 2V 

Time/Division : 200ns 
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Signal: EOUT 

Channel: B 

Volts/Division: 2V 

Time/Division: 200ns 



Signal: STEP 

Channel: A 

Volts/Division: 2V 

Time/Division: 10us 
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Figure 6-6 A 



Figure 6-6D 






Signal: XTAL2 

Channel: A 

Volts/Division: 2V 

Time/Division: 100ns 
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Signal: IND 

Channel: A 

Volts/Division: 2V 

Time/Division: 2ms 
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Figure 6-6B 



Figure 6-6E 



Signal: DMAREQ 

Channel: A 

Volts/Division: 2V 

Time/Division: 200ns 
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Figure 6-6C 



Signal: DMAGO 

Channel: B 

Volts/Division: 2V 

Time/Division: 200ns 



Signal: DRUN 

Channel: A 

Volts/Division: 2V 

Time/Division: 100ns 
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Figure 6-6F 



Figure 6-6. Signal Illustrations (6-6A thru 6-6F) 
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INDEX 
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Figure 6-7. Controller PCA Test Points (6-6A thru 6-6F) 
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ADDRESS MARK DETECTOR— Checks the incoming data stream for missing -clock. Patterns used in indentify- 
ing the start of ID and data fields. 

ADLC — Advance Data Link Controller, used in OMNINET circuitry to format data to and from the line tranceivers. 

BANK — A Corvus product which backs up network storage devices onto either 100 MB or 200 MB cartridge tape. 

BIT — Single binary digit. Smallest representative unit of data, several of which make up characters (A-Z, 0-9, etc.). 
Bits may be either a one or a zero, on or off, set or reset. This may be shown by either a signal being present or not, or 
by a signal changing states or being constant. 

BLOCK — A unit of storage space on a Corvus mass storage system equal to 5 1 2 bytes or 4K bits. Two thousand and 
forty-eight blocks equal one megabyte. 

BOOT — Short for bootstrap, the procedure which loads the operating system from a storage device into a computer. 

BRAKE OR SOLENOID BRAKE — Immediately after power down, this mechanism engages, so as to minimize 
contact time between heads and disk surface, and brings the platters to a stop. 

BUFFER — Temporary storage used to compensate for a difference in the rate of data flow or time in the occurrence 
of an event. 

BYTE— 8 bits of data. 

CONSTELLATION II — Also written as Constellation or Const II, network software managing a number of users 
and computers and their access to one or more Corvus mass storage systems. 

CRC — Cyclic Redundancy Check. An error detection method in serial data handling systems. 

CSMA — Carrier Sense Multiple Access. A collision avoidance method which senses for network activity prior to 
data transmission. 

CYLINDER — Vertically aligned tracks on all platter surfaces. 

DEFAULT — A value the computer automatically assumes if no other value is specified. 

DESPOOL — Method of transferring a file from the PIPES volume to a user's console, a file of his own or a printer. 

-> 

DIP SWITCHES — Dual Inline Packaged switches. These two-position switches are used to set operational parame- 
ters such as the network address of a device or the drive size. 

DIRECTORY — A list of files on a specific volumes. 

DIRECT MEMORY ACCESS (DMA) — The ability to read or write data to a disk without involving the Central 
Processing Unit (CPU). In a network environment/the Transporter circuitry takes temporary control of the host bus 
and directly reads or writes to a location in host memory without host processor intervention. 

DISK SERVER — Device which interfaces Winchester disk to and from the Omninet network. 

DOWN-LOAD— The transfer of code from a host system to a target system. In an OmniDrive system, code is down- 
loaded from the host computer to the drive Controller RAM to be executed by the Controller processor. 

FILE— A collection of data. 

FIRMWARE — Programs stored in read-only memory devices. Corvus Controller Firmware resides on the first four 
tracks of OmniDrives. 

FLOWCHART — Algorithmic chart depicting logical sequences used in this manual for troubleshooting procedures. 
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H-SERIES — A line of Corvus drives using 5 1 /4" Winchester disk technology with 6-MB, 12 -MB and 18-MB 
capacities. 

HDA — Hard Disk Assembly or sealed Winchester drive mechanism. 

INDEX DETECTOR — A sensor which monitors the the index tab of the spindle motor to determine the RPM of a 
drive. 

INTERLEAVING SPECIFICATION — Dictates the number of sectors which will be skipped between reads and 
writes on a disk platter. 

K — Short for kilo or 1000. In terms of computer storage, 1024. 

LINE CONDITIONER — Device positioned on incoming AC line to filter high and low voltage spikes to provide 
noise-free power. 

LSI — Large Scale Integration. An IC manufacturing technology which allows thousands of gates to be contained on 
a single silicon wafer. 

MAGNITUDE COMPARATOR— Comparator internal to the Western Digital Winchester controller (WD 1010) 
which calculates drive step, direction, present and target track position. 

MASTER ELECTRONICS PCA— Printed circuit board used within a Rodime Winchester disk drive to control 
reading/writing, head selection, fault detection, and stepper motor control. 

MB — Short for megabyte, one million bytes. 

MFM (Modified Frequency Modulation)— Analog representation of data used by storage devices. 

MIRROR — Corvus device which changes data to a video format for the purpose of backing up data to a video car- 
tridge. 

MIRROR SERVER — A Corvus product which backs up network storage devices onto video cassettes. 

MOS — Metal Oxide Semiconductor. 

MOTOR CONTROL PCA — Printed circuit board responsible for monitoring the spindle motor speed and adjusting 
this as necessary. 

MULTIPLEXER — Corvus' original networking system. Also referred to as Constellation. 

NETWORKING — The ability to connect multiple microcomputers to each other or to one or more mass storage de- 
vices and allowing the sharing of peripheral devices. 

NRZ (Non-Return to Zero) — Digital representation of information used by microprocessors. 

OMNINET — Corvus' present local area network system. 

PRINTED CIRCUIT ASSEMBLY (PCA)— A Printed Circuit Board completely assembled with components. 

PIPE— A volume on a disk primarily used as a FIFO (First In First Out) buffer for Spooling and Despooling within a 
network. 

PLA — Programmable Logic Array within the WD 1010 Winchester Controller IC which controls the flow of data, 
recognizes and processes commands from the 680 1 - 1 controller. 

PROM — Programmable Read Only Memory. A device which has read only functions and usually contains boot 
codes and parameters used in start up processes. This device can be reprogrammed by first erasing it using either ul- 
traviolet light or an electrical pulse. 

PROTOCOL — Software and hardware communication specifications. 

READ/WRITE PCA — The printed circuit board assembly responsible for changing the data received from the heads 
in MFM format and amplifying and shaping the data signal before passing it on to the Controller circuitry for man- 
ipulation. 
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ROM — Read Only Memory. A device which has read only functions and usually contains boot code and parameters 
used in start up processes. This device may only be programmed once. 

SEMAPHORES — Flags or signals generally used to prevent two or more users from changing data at the same time. 

SERVER — A network device linking the network and other devices, such as printers, which perform specific tasks. 

SPARED TRACKS — Tracks no longer used because defects were found on them. 

SPOOLING — A method of sharing information among users by temporarily sending a file to a storage area. Corvus 
software lets network stations spool files to a PIPES volume. A user may then retrieve the information by despooling. 

STEPPER MOTOR — Four phase motor which is controlled by the WD 1010 Winchester Controller and positions 
the read and write heads to appropriate tracks. 

SYSGEN — Short for system generation, a process which must be performed prior to using the system. This process 
structures the system to accept volumes according to the requirements of a particular operating system. 

TAP BOX — Device used for connecting Omninet network devices to the network trunk cable. 

TASK FILE — Registers within the WD 1010 Winchester Controller which specify which track sector is read from or 
written to. They can be directly accessed by the 6801 micoprocessor. 

TRACKS — Concentric circles on a disk platter within which data can be magneticly written to or read from by the 
read/write heads. 

TRANSPORTER — Hardware interface to and from the Omninet Local Area Network. 

TRUNK CABLE — Cable which is used as the common bus for connecting Omninet network devices. 

UTILITY SERVER — A Corvus device which permits sharing printers on an Omninet network. 

VCO — Voltage Controlled Oscillator circuit in the OmniDrive Controller PCA which is an analog circuit which syn- 
chronizes the read/write clock with the incoming data stream. 

VERSION — A number used to identify the individual releases of equipment and software. Version numbers may 
vary, though the function of each product remains basically the same. 

VOLUME — An area of the Corvus system formatted for a particular operating system. 

WD 1010 — Western Digital IC designed for controlling Winchester disk drive mechanisms. 
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APPENDIX B 
OMNIDRIVE SPARES LIST 



DESCRIPTION 



PART NO. 



QUANTITY 



16-MB Drive Mechanism 

1 1-MB Drive Mechanism 

5-MB Drive Mechanism 

Drive-to-Controller Cable (20-pin) 

Drive-to-Controller Cable (34-pin) 

Ground Harness 

Fan Harness 

DC Harness 

AC Harness 

Convenience Connector 

Mechanism Mounting Bracket 

OmniDrive Bracket/Shield 

Fan 

AC Receptacle 

Switching Power Supply 

Controller PCA— Phase 2 

Service Repair Tags 

75 174 Line Driver 

75 175 Line Receiver 
MC68A54ADLC 
58725 2Kx 8 Static RAM 
6801 T9.B OMNINET ROM 
WD 1 1 0- 5 Disk Controller 
3131 OMNINET Monochip 
6-32 xVi Screw 

6-32 x 5/16 with/Star Washer 
Controller Standoffs 
#6 Nylon Washers 
AC Power Switch 
Rubber Feet 
6-32 Kepnut 



2200-04939 

2200-04938 

2200-04937 

8010-10365 

8010-10366 

8015-11404-01 

8010-10707 

8010-10799 

8010-10798 

2100-05690 

2400-04328 

2400-06175 
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List of Materials for Phase 1 OmniDrive Top Assembly 

HOv Units 220v Units 

8010-10835 5 MB 8010-10836 5 MB 

8010-10837 11MB 8010-10838 11MB 





8010-10839 16MB 8010-10840 16MB 








8010-10845 45 MB 8010-10846 45 MB 






Item 


Description 


Part Number 


Quantity 


1 


Mechanism 


See Note 1 


1 


2 


Mechanism Mounting Bracket 


2400-04328 


2 


3 


Controller Standoffs 


2850-04955 


4 


4 


Top Cover 


3150-04327 


1 


5 


Controller PC A 


8010-10160 


1 
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Rubber Feet 
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Base Pan 


3150-05779-01 


1 
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Switching Power Supply 


4000-05025 


1 


9 


Not Available 






10 


6-32Kepnut 
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11 


Nylon Washer 
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12 


6-32x5/16 Screw 
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16 


14 


Ground Harness 
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15 


Drive/Controller Cable (20-pin) 


8010-10365 
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16 


Drive/Controller Cable (34-pin) 


8010-10366 


1 


17 


DC Harness 


8010-10356 


1 


18 


Rear Panel Assembly 


See Note 2 


1 


19 


6-32 x Vi Screw 


2800-02666 


2 


22 


Not Available 






23 


Not Available 






24 


Not Available 






Note 1 


: Mechanism Part Number is dependent on capacity of OmniDrive. 






2200-04937 5 MB 






2200-04938 11MB 






2200-04939 16MB 






2200-05639 45 MB 






Note 2 


: AC Panel Part Number is dependent on voltage of drive. 
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ALTERNATE IMI GROUND TAB ( NOT SHOWN ) MAY FACE UP, IN THAT CASE 

GROUND CABLE TO PLUG FROM TOP. 
[^> DETAIL B REFLECTS A TYPICAL RODIME DRIVE POWER ANO 

GROUNO INTERCONNECT SCHEME . 
[<^> DETAIL A REFLECTS ATYPICAL IMI DRIVE AND ITS INTERCONNECT SCHEME . 

[£-> FOR OMNI DRIVE ASSEMBLY LM'S REFERING TO THIS ORAWING, 
^^"^SEE TABLE I SHT 2. 

g^> ORIENT STANOOFFS WITH BOARD MOUNTING LATCH RACING THE 
REAR OF THE DRIVE AS SHOWN 



B 



3. FDR OMNI DRIVE SYSTEM WIRING DIAGRAM , 
£> CENTER OVERLAY IN RECESSED AREA. 

CENTER MOUNTING SCREWS BY AOJUSTING BRACKET. 
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BOIO-10837 


II HB 120V 


B0I0-I0B38 


IU\B 22DV 


B0IO-I0839 


16MB 120V 


B0IO-IO840 


16MB 220V 


80IO-IOB45 


45MB 120V 


8010-10846 


4?UB 220V 



8 



HtVlSlONb 



ECN 



1 ZONE JREVl DESCRtPTlON | DATE [APPROVED 



( SEE SHT I0F2^ 



GNO TAB 



DETAIL B 




DC POWER INPUT 





DETAIL 'C 
REAP PANEL LABELLING 



***' 







103 



SIZE 

D 



1780-05674 



REV 

A" 



SCALE HOME | DO NOT SCALE DWG | SHEET 2 OF 2. 



B 

! 3 



i 



List of Materials for Phase 1 OmniDrive Rear Panel 



8010-10198 
8010-10339 



HOv 
220v 



Item 


Description 


2 


AC Switch 


4 


Fan 


11 


Not Available 


13 


6-32 Kepnut 


14 


AC Receptacle 


15 


6-32 x Vi Screw 


16 


AC Input Harness 


17 


AC Distribution Harness 



Part Number 

5100-02420 
See Note 1 

2800-01188 
2100-05173 
2800-02666 
8010-10631 
8010-10707 



Quantity 

1 
1 

4 
1 
2 
1 
1 



Note 1 : Fan Part Number is dependent on voltage of OmniDrive, 

2600-04961 HOv 
2600-04962 220v 
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$TRIP WIRE END .50 INCH AND TIN 
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A FULU-SIZED PRINT MUST BE USED WHEN 
DRAWING IS TO BE USED AS A TOOL.. 

MARK A56Y. HO. 4 REV' ^^ IN PERMANENT INK OF A 
CONSTRASTING COLOR APPROX. WHERE SHOWN. 



NOTES: 
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80/0-/0339 



NEXT ASSY 



0*n"J DRW£ 
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8 



REVISIONS 



ECN 
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ZONE 



REV 



DESCRIPTION 



REL. TO PROD. 



""» 



DATE 



4-\ueA 



APPROVED 



^SvT 



WIRE LIST 



WIRE 
MO. 



ITEM 
NO. 



IO 



8 



10 



\0 



8 



COLOR 



BLU 



BRN 



6RN 



BLU 



5LU 



BRN 



BRN 



FROM 



AC- 1 



AC-I 



AC- 3 



SW-3 



P\-Z. 



PI -4 



TO 



SW-I 



SW-Z 



GND 



PI- 1 



SW-4 



PI-5 



FUNCTION 



NEUTRAL 



-HEOV 



&ND 



NEUTRAL 



NEUTRAL 



^I20V 



4120V 



NOTES 



DOUBLE CRIMP 



DOUBLE CRIMP 



**< 4 x: 



ITEM 
NO. 



6000-0222? 



&0OO-02Z28 



6O0O-022Z4 



Z80O-O/I3/ 



21 05 -05176 



2100-05097 



280O-OI45Z. 



2800-OZO^O 



2800-02036 



2800-02331 



PART NO. 



WIRE, 18 AWG , BLU 



WIRE, 18 AWG, GRN 



WIRE f IS AWG , BRN 



LUG, RlNG,*fc 



SOCKET, 2Q- 14 AWG 



PLUG, &POS (UNWERSAL MATE «,LOCK) 



CABLE TIE 



FASTON, JB7 



CABLE TIE MARKER 



FASTON,. 2 5 O 
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UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 

TOLERANCES ARE 
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2PL 
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WIRE UST 


"" 1,I "IP 


WIRE 
NO. 


ITEM 
NO. 


COLOR 


FROM 


TO 


CUT 
LENGTH 


FUNCTION 




1 


8 


BRN 


PI'S 


PS-/ 




+IZOV 




Z 


9 


BLU 


PZ-2 


PS-3 




NEUTRAL 




3 


\o 


BLK 


P2-I 


FANI 




NEUTRAL 




4 


\0 


BLK 


Pi- 4 


FAN* 




+ 120 V 


B 

















REINED 



6.0' 



.5. TIG WRAP DIMCKiSION T°l-ERA»4ce IS- ±,5D 

J4^> FAN CORD POLARITY IS NOT CRITICAL, THE WRES 
1 AR£ REVERSIBLE. FAN V/IRES TO BE TERMINATED 

AT ASSEMBLER'S DISCRECTION. 

[^>WfRE TO BE UL 1430 OR EQUIV. 

THIS HARNESS MAY BE USED AS A MANUFACTUR- 
ING TOOL. ALL CHANGES MOST BE MADE TO 
SCALE. A FULL-SIZED PRINT MUST BE USED 
WHEN DRAW\NG IS TO BE USED AS A TOOL. 

f"r> MARK A5SY.:N0. ^ REV.. UEVEL IN PERMANENT INK OF A 

SHOWN. 
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ZSOO-OKSZ. 



28OO-0203fe 



2IOO-0509fc 



2IOO-05I72 



PART NO. 



WIRE, lg> AW6, gLK 



WIRE, 18 AW<3 , BLU 



W<RE t 18 AW5 t 8RN 



CONTACT, I8-Z4 AWG 



COWWECTOR, 3 POS 



FASTEN! .110*. 020 



CABLE TIE 



CABLE TIE MARKER 



PIN, ZQ- 14 AWG, 



gECEPTACLE, (a POS (UN IV. MATE & LOCK.) 
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+ ^v 
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RED Pi-a 
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4 


& 
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PI- 9 


P3-4 




+ 5 


5 


5 


BtK 


PI- II 


P2^ 
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6 


5 


8LKPI-/Z 


P3-3 
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THIS DRAWING MAY BE USED AS A PRODUCTION 
TOOL. A FULV- SIZED PRINT MUST BE USED 
WHEN DRAWING IS USED A* A TOOL. 

ALL CHANGES MUST BE MADE TO SCALE. 

WIRE TO BE UL I430 OR EQUIV. 

LOCATE POLAR»2IKJCi KEY IN SLOT S Of P\ 
CONNECTOR A<b SHOWN. 

MARK ASSY NO. AND REV. LEVEL IN PERMANENT 
INK OF A CONTRASTING COLOR AS 5HOWN. 
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pR.iv/e 
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.NOTES 
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PART NO. 



RING LUG *"fr' 



' "St i/ 
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FAST ON .\&7*.OZO 
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List of Materials for Phase 2 OmniDrive Top Assembly 





HOv Units 






220v Units 








8010-11204-01 


5 MB 


8010-11205-01 


5 MB 






8010-11206-01 


11MB 


8010- 


11207-01 


11MB 






8010-11208-01 


16MB 


8010-11209-01 


16MB 






8010-11212-01 


45 MB 


8010- 


11213^01 


45 MB 




Item 


Description 








Part Number 


Quantity 


1 


Mechanism 








See Note 1 


1 


2 


Mechanism Mounting Bracket 








2400-04328 


2 


3 


Controller Standoffs 








2850-04955 


4 


4 


Top Cover 








3150-04327 


1 


5 


Controller PCA 








8010-10160 


1 


6 


Rubber Feet 








2800-02283 


4 


7 


Base Pan 








3150-05779-01 


1 


8 


Switching Power Supply 








4000-05203 


1 


9 


Not Available 












10 


6-32Kepnut 








2800-01188 


1 


11 


Nylon Washer 








2800-01197 


2 


12 


6-32x5/16 Screw 








2800-02764 


16 


14 


Ground Harness 








8010-11218-01 


1 


15 


Drive/Controller Cable (20-pin) 








8010-10365 


1 


16 


Drive/Controller Cable ( 34-pin) 








8010-10366 


1 


17 


DC Harness 








8010-10799 


1 


18 


Rear Panel Assembly 








See Note 2 


1 


19 


6-32 x Vi Screw 








2800-02666 


2 


22 


Not Available 












23 


Not Available 












24 


Not Available 












Note 1 


: Mechanism Part Number is dependent on capacity of OmniDrive. 






2200-04937 5 MB 












2200-04938 11MB 












2200-04939 16MB 












2200-05639 45 MB 












Note 2 


: AC Panel Part Number is dependent on v< 


oltage of drive. 










8010-] 


11216-01 HOv 












8010-11217-01 220v 
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DRIVE/CABLE ASSEMBLY 
SEE DETAIL A SHT£ 
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DESCRIPTION 


OATE 


APPROVEO 


1370 




A 


REL. 


FOR PROCX 


*» 


5.\b.W\ V*J 





|j(£> CENTER UL LABEL APPROX. WHERE SHOWN. 

1^ CENTER FCC LABEL APPROX. WHERE SHOWN ( FAR SIOE ) . 

ALTERNATE IMI 6R0UN0 TAB ( NOT SHOWN ) MAY FACE UP ; IN THAT CASE 
SROUNO CABLE TO PLU6 FROM TOP. 
J7^> DETAIL B REFLECTS A TYPICAL ROOIME DRIVE POWER AND 

GROUND INTERCONNECT SCHEME . 
[^> DETAIL A REFLECTS ATYPICAL IMI OQIVE ANO ITS INTERCONNECT SCHEME. 

te^FOR OMNI DRIVE ASSEMBLY LM'S REFERING TO THIS ORAWIN6, 
^^"^SEE TABLE I SHT 2. 

(^> ORIENT STANDOFFS WITH BOARD MOUNTING 
*^ REAR OF TWE DRIVE AS SHOWN 
3, FOR OMNI DRIVE SYSTEM WIRING DIAGRAM , 
2> CENTER OVERLAY IN RECESSED AREA. 
f^CENTER MOUNTING SCREWS BY AOJUSTING 



LATCH FACING T>IE 



SEE- 17^0- 05&95 



BRACKET. 
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. TABLE 
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PART NUMBER 


DESCRIPTION 


8010-11204-01 


5MB 120V 


8010-11209*01 


5MB 220V 


8010-1120^-01 


II MB 120V 


8010- 11207-01 


II MB 22DV 


eoio-iaob-oi 


16MB 120V 


80I0-IU09-OI 


16MB 220V 


8010-1 1X12-0 


45MB 120V 


80IO-tl2iVOI 


4 5MB 220V 
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List of Materials for Phase 2 OmniDrive Rear Panel 

8010-11216-01 HOv 
8010-10217-01 220v 



Item 


Description 


1 


Not Available 


2 


AC Switch 


4 


Fan 


13 


6-32 Kepnut 


14 


AC Receptacle 


15 


6-32 x Vi Screw 


16 


AC Harness 



Part Number ( 


[Juan 


5100-02420 


1 


See Note 1 


1 


2800-01188 


4 


2100-05173 


1 


2800-02666 


2 


8010-10798 


1 



Note 1 : Fan Part Number is dependent on voltage of OmniDrive, 

26QQ-04961 HOv 
2600-04962 220v 
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5. ASSEMBLY NUMBER 1^ e*>lO- 112.16 -Ol. 
^>> FOR blLKSCREEN REFERENCE P/N 1750-04323. 
3> FAN <S0NNE£TIOW6 ARE MOT (T>L-AKieEP. lMTEfc£ONN&£T5 cCAKi ££ REVER6HP. 
*£>5CG PfcTAJL. *b". FOP BOLDER CONNECTION. 
]>SB.E PETAIL W. FOR HARNESS INf3TALLATION DETAIL. 
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List of Materials for Phase 3 OmniDrive Top Assembly 



HOv Units 
8010-11204-02 
8010-11206-02 
8010-11208-02 
8010-11212-02 



220v Units 

5 MB 8010-11205-02 5 MB 

11MB 8010-11207-02 11MB 

16MB 8010-11209-02 16MB 

45 MB 8010-11213-02 45 MB 



Item Description 

1 Mechanism 

2 Mechanism Mounting Bracket 

3 Controller Standoffs 

4 Top Cover 

5 Controller PCA 

6 Rubber Feet 

7 Base Pan 

8 Switching Power Supply 

9 Not Available 
10 6-32Kepnut 

12 6-32x5/16 Screw 

14 Ground Harness 

1 5 Drive/Controller Cable (20-pin) 

16 Drive/Controller Cable (34-pin) 

17 DC Harness 

18 Rear Panel Assembly 

19 6-32 x Vi Screw 

22 Not Available 

23 Not Available 

24 Not Available 
26 EMI Drive Shield 

Note 1 : Mechanism Part Number is dependent on capacity of OmniDrive. 
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5 MB 
11MB 
16MB 
45 MB 



Note 2: AC Panel Part Number is dependent on voltage of drive. 
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Item 


Description 


1 


Not Avilable 
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AC Switch 
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Fan 


13 


6-32 Kepnut 


14 
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15 


6-32 x Vi Screw 


16 


AC Harness 



Part Number ( 


[Juan 


5100-02420 
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See Note 1 
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1 


2800-02666 
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Note 1 : Fan Part Number is dependent on voltage of OmniDrive. 

2600-04961 HOv 
2600-04962 220v 
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ASTEC POWER SUPPLY SPECIFICATIONS 



Input Characteristics 
AC Input Voltage 

AC Input Frequency 



95 to 135 VAC (Jumper Selectable) 
190 to 270 VAC (Jumper Selectable) 



47 to 400 HZ 



Output Characteristics 



Output 
Voltage 


Load 


Tolerance 
Ripple 


Output 


min max 


+ 5VDC 
+ 12VDC 


1.3A 6.0A 
0.6A 1.5A 


± 3% 
±5% 


50mVp-p 
120mVp-p 



General Characteristics 
Operating Temperature 
Overvoltage Protection 

Hold-up time 
Input Surge Current 



0° C to 50° C 

+ 5V output trip voltage 
5.9 to 7.0V 

24-msec at full load 

30 amps @ 1 15 VAC at 25° C 
60 amps @ 230 VAC at 25° C 
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BOSCHERT POWER SUPPLY SPECIFICATIONS 



Input Characteristics 
AC Input Voltage 

AC Input Frequency 



90 to 132 VAC (Jumper Selectable) 
180 to 264 VAC (Jumper Selectable) 



47 to 440 HZ 



Output Characteristics 



Output 
Voltage 


Load 


Tolerance 
Ripple 


Output 


min max 


+ 5VDC 
+ 12VDC 


2.0A 15.0A 
l.OA 5.0A 


± 3% 
± 4% 


lOOmvp-p 
80 mv p-p 



General Characteristics 
Operating Temperature 
Overvoltage Protection 

Hold-up Time 
Input Surge Current 



0° C to 70° C 

4- 5 V output trip voltage 
5.50V to 7.0V 

1 6 -msec minimum 

32 amps 
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APPENDIX F 

IMI WINCHESTER MECHANISM 

SPECIFICATIONS AND SCHEMATICS 



Operational Specifications 

Disks per Drive 

Disk Diameter (in/mm) 

Data Surfaces per Drive 

Heads per Surface 

Heads per Drive 

Number of Data Cylinders/Drive 

(including all spare tracks) 
Sectors per Track 
Track Density 

Bytes per Sector (Formatted) 
Bytes per Track (Formatted) 
Bytes per Drive 
Capacity (blocks) 
Bit Density, maximum (BPI) 
Recording Format 
Average Latency (ms) 
Access Times (ms) 

Track-to-Track 

Average 

Maximum 
Data Transfer Rate (Kb/s) 
Rotational Speed (rpm) 

Environmental Requirements 

Operating Temperature 
Degrees C 
Degrees F 

Non- Operating Temperature 
Degrees C 
Degrees F 

Operating Relative Humidity (%) 
Non- Operating Relative Humidity (%) 

Operating Altitude (ft) 
Non- Operating Altitude (ft) 

Operating Vibration (g) 
Non-Operating Vibration (g) 

Non-Operating Shock (g) 
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306 


306 


18 


18 


18 


303 


303 


303 


512 


512 


512 


9,216 


9,216 


9,216 


5.5MB 


11.1MB 


16.1MB 


10,728 


21,600 


32,472 


9,706 


9,706 


9,706 


MFM 


MFM 


MFM 


8.3 


8.3 


8.3 


3 


3 


3 


49 


49 


49 


99 


99 


99 


625 


625 


625 


3600 


3600 


3600 


4° to 50° 






39° to 122° 






-40° to 60° 






-40° to 140° 




8 to 80 






8 to 80 






-1,000 to +10,000 




-1,000 to +50,000 





0.1 (5 cps linear increase to 100 cps) 
1.0 (2 cps linear increase to 100 cps) 

5.0 for 5 ms duration 
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Switch Position 
2 3 4 5 



5006H 


C 


C 


C 


C 


C 


C 


c 


c 


5012H 





C 


C 


C 


C 


C 


c 


c 


5018H 


C 





C 


C 


C 


c 


c 


c 



Table F- 1. Controller PC A Switch (U22) Settings 

C = CLOSED 
O = OPEN 



5006H 
5012H 
5018H 



Jumper E3 

A— B 
A— B 
A— B 



Jumper E4* 

A— B 
A— B 
A— B 



Table F-2, Controller PC A Jumper Settings 

Mumper E4 need only be checked on Revision A or later controllers 

Brake Check and Adjustment 

The drive motor brake must be checked to insure that the brake is not in contact with the motor hub during drive 
operation. A misadjusted brake will inhibit the motor from reaching the proper speed or will not stop the motor at 
the appropriate time. 

Tools Required 

The following tools are required to perform a brake check and adjustment: 

• 5/64" Allen wrench 

• 0.0 15" feeler gauge 

Brake Adjustment Procedures 

The brake adjustment must be performed accurately and rechecked for compliance with the tolerances specified. 

1 . Using the drive Diagnostic program, park the heads of the drive mechanism. 

2. The drive mechanism must be removed from the cabinet and disassembled as detailed in section 3 .2.3 of this manual. 

3. With the mechanism out of the cabinet, turn the mechanism upside down and remove the standoffs which attach 
the Read/Write PC A to the mechanism. 
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STEPPER MOTOR CABLE 



MOTOR 
CONTROL BOARO 




MOTOR CONTROL 
BOARO CONNECTOR 



LED CABLE 




r I STEPPER MOTOR 

-1 1 READ/WRITE BOARO 

L 



FRAME 



Figure F- 1. IMI Read/Write PC A Removal 
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4. Carefully disconnect the Read/Write PC A from the Motor Control PC A connector. 

5. Disconnect the stepper motor cable. 

6. Disconnect the Read/Write Head Select cable. This is a fragile mylar flat cable. 

CAUTION: 

Do not stretch the Read/Write Head Select cable. It is very fragile and may tear. If the cable 
tears, the drive mechanism must be replaced, and the WARRANTY WILL BE VOID. 



LATERAL LOCATION BOSSES 




MOUNTING SCREW \> 015 GAUQE 
(2) * 

BRAKE ASSEMBLY 



BRAKE CABLE 



REGISTER AGAINST 
LATERAL LOCATION BOSSES 



ADJUST 




HOLD PLUNGER 
FULLY RETRACTED 



Figure F-2. IMI Brake Assembly and Adjustment 
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7. Loosen the brake assembly mounting screws. 

8. Hold the brake assembly against the lateral location bosses. 

9. Place the .015 inch feeler gauge between the brake friction shoe and the rtiotor hub. 

10. While holding the brake plunger fully retracted, move the brake assembly against the feeler gauge and the motor 
hub, and tighten the brake mounting screws. Do not overtighten these screws. 

1 1 . Recheck the brake clearance with the brake plunger retracted. 

12. Reinstall the Read/Write PC A, being careful when reattaching the Read/Write Head Select cable. 

13. Reinstall the disk mechanism; reassemble the system observing the cautions in section 3.3. 

Index Check and Adjustment 

The Index Sensor sends a pulse to the Motor Control PCA each time the index tab rotates past the sensor. The Motor 
Control PCA monitors these magnetic pulses and adjusts the current to provide a constant speed of the spindle drive 
motor. 

Tools Required 

The following tools are required to perform an index check and adjustment: 

• 5/64" Allen wrench 

• 0.015" feeler gauge 

Index Adjustment Procedures 

The correct distance between the index sensor and the index tab is necessary for proper operation of the drive 
mechanism. If the index sensor is too far away from the tab, it may not sense the magnetic pulse. If it is too close to 
the tab, it may inhibit the motor from turning freely. 

1 . Using the drive Diagnostic program, park the heads of the drive mechanism. 

2. Disassemble the OmniDrive as described in Chapter 3. 

3. With the mechanism out of the cabinet, turn it upside down and remove the standoffs which attach the Read/ 
Write PCA to the mechanism ( see Figure 4.3). 

4. Carefully disconnect the Read/Write PCA from the Motor Control PCA connector. 

5. Disconnect the stepper motor cable. 

6. Disconnect the Read/Write Head Select cable. This is a fragile mylar flat cable. 

CAUTION: 

Do not stretch the read/write Head Select cable. It is very fragile and may tear. If the cable 
tears, the drive mechanism must be replaced and the WARRANTY WILL BE VOID. 
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INDEX TIMING TAB 



.015 INDEX SENSOR CABLE 

GAUGE 




MOUNTING SCREW (2) 



INDEX SENSOR 



RETAINING CLIP (2) 



Figure F-3. IMI Index Assembly and Adjustment 

7. Loosen the two index sensor assembly screws. 

8. Rotate the motor until the silver colored timing tab lines up with the index sensor. 

CAUTION: 

Rotate the drive motor in a clockwise direction when viewed from the bottom. Incorrect rota- 
tion may cause damage to the recording media. 

9. Place a 0.01 5" feeler gauge between the index tab and the index sensor. 

10. Move the index sensor against the feeler gauge and tighten the mounting screws. 

1 1 . Recheck the alignment of the index sensor to insure that the index gap is correct. 

12. Reinstall the Read/Write PC A, being careful when reattaching the Read/Write Head Select cable. 

1 3 . Reassemble the system observing the cautions in section 3.3. 
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MECHANISM 
SCHEMATICS 





^m 


fi-M* 


/WH6 


^ ms 


Operational Specifications 


201 


202 


203 


204E 


Disks per Drive 


1 


2 


3 


4 


Disk Diameter (in/mm) 


5.25/133 


5.25/133 


5.25/133 


5.25/133 


Data Surfaces per Drive 


2 


4 


6 


8 


Heads per Surface 


1 


1 


1 


1 


Heads per Drive 


2 


4 


6 


8 


Number of Data Cylinders/Drive 


306 


306 


306 


823 


(including all spare tracks) 










Sectors per Track 


18 


18 


18 


18 


Track Density 


356 


356 


356 


600 


Bytes per Sector (Formatted) 


512 


512 


512 


512 


Bytes per Track (Formatted) 


9,216 


9,216 


9,216 


9,216 


Bytes per Drive 


5.5MB 


11.1MB 


16.1MB 


45.1MB 


Capacity (blocks) 


10,728 


21,600 


32,472 


%&M® 


Bit Density, maximum (BPI) 


8,900 


8,900 


8,900 


10,200 


Recording Format 


MFM 


MFM 


MFM 


MFM 


Average Latency (ms) 


8.3 


8.3 


8.3 


8.3 


Access Times (ms) 










Track-to-Track 


18 


18 


18 


8 


Average 


90 


90 


90 


55 


Maximum 


215 


215 


215 


130 


Data Transfer Rate (Kb/s) 


625 


625 


625 


625 


Rotational Speed (rpm) 


3,600 


3,600 


3,600 


3,600 


Environmental Requirements 










Operating Temperature 










Degrees C 


10° to 50° 








Degrees F 


50° to 122° 









Operating Relative Humidity (%) 
Non- Operating Relative Humidity (%) 

Operating Vibration (g) 
Non- Operating Vibration (g) 

Non-Operating Shock (g) 



10 to 85 

lg package acceleration 60-500 Hz 
2g package acceleration 30-500 Hz 

30g peak less than 10ms (max 1/10 seconds) 
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1 


Switch Position 
2 3 4 


5 


6 


7 


8 


201 


O 





c 


c 


c 


c 


C 


c 


202 


c 


c 





c 


c 


c 


C 


C 


203 





c 





c 


c 


c 


C 


C 


204 


c 








c 


c 


c 


C 


C 


204E 





c 


c 


c 





c 


c 


C 



Table G-l. 



C = CLOSED 
O = OPEN 

Controller PC A Switch (U22) Settings 





Jumper E3 


Jumper E4* 


201 


A— B 


B— C 


202 


A— B 


B— C 


203 


A— B 


B— C 


204 


A— B 


B— C 


204E** 


A— B 


A— B 



Table G-2. Controller PC A Jumper Settings 

*Jumper E4 need only be checked on Revision A or later controllers 

**Rodime 204E 45MB mechanisms require a Controller PROM version of ODC100 or greater 

Brake Check and Adjustment 

The drive motor brake must be checked to insure that the brake is not in contact with the motor hub during drive 
operation. A misadjusted brake will inhibit the motor from reaching the proper speed or will not stop the motor at 
the appropriate time. 

Tools Required 

The following tools are required to perform a brake check and adjustment: 

• 5/64" Allen wrench 

• #2 Phillip Screwdriver 

• 0.015" feeler gauge 

Brake Adjustment Procedures 

The brake adjustment must be performed accurately and rechecked for compliance with the tolerances specified. 

1 . Using the drive Diagnostic program, park the heads of the drive mechanism. 

2. The drive mechanism must be removed from the cabinet and disassembled as detailed in sections 3.2. 1, 3.2.2, and 
3.2.3 of this manual. 

3. Remove the four screws securing the black plastic cover and remove from the drive. 

4. Remove the five 5/64" alien screws securing the Master Electronics PC A to the bottom of the drive mechanism. 
Carefully, lift the board free of the mechanism. Disconnect the flat cable connecting the Master Electronics PCA to 
the Motor Control PCA. 
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CHECK FOR 
TOLERANCE 



Figure G-l. Rodime Brake Assembly and Adjustment 

5. Loosen the brake assembly mounting screws. 

6. Place the 0.015 inch feeler gauge between the motor hub and the brake pad. 

7. While holding the brake plunger fully retracted, move the brake assembly against the feeler gauge and the motor 
hub ensuring the center line of the brake plunger lines up with the motor hub center and tighten the brake mount- 
ing screws. 

8. Recheck the brake clearance with the brake plunger retracted. 

9. Reattach the flat cable between the Master Electronics PC A and the Motor Control PC A. Reinstall the Master Elec- 
tronics PC A to the drive mechanism. 

10. Reinstall the disk mechanism; reassemble the system observing the cautions in section 3.3. 
ADDITIONAL INFORMATION 

Indicator LEDs 

Rodime mechanisms provide two LEDs for verifying proper operation of the HDA. These LEDs are located on the 
Master Electronics PC A and may be viewed with the mechanism either installed or removed from the OmniDrive en- 
closure. 

The "Power- On" LED is positioned closest to the center of the black plastic cover and is on when the drive is READY 
and no error conditions are present. It is also used to indicate fault conditions in the mechanism. 



185 



CORVUS CUSTOMER SERVICE 



The "Select" LED is located closest to the edge of the mechanism frame and is on when the drive is selected to per- 
form an operation and READY. 

LED Codes 

The "Power-On" LED is used to flash error messages should certain fault conditions arise on the drive. A four bit 
binary code is used (long flash = 1, short flash = 0). 

For example, two short flashes followed by two long flashes would be an error code of 0011. 



Fault Code 


Fault 


Nature of 


Number 


Pattern 


Failure 


1 


0001 


No index track data burst 


2 


0010 


No Flag zero 


3 


0011 


Motor speed outside ± 1% tolerance 
at end of power- up sequence 


4 


0100 


Motor speed outside ± 10% tolerance 
during normal operation 


5 


0101 


Flag zero stays TRUE 


6 


0110 


STEP received while Write Gate is TRUE 


7 


0111 


WRITE FAULT 


8 


1000 


Not used at this time 


9 


1001 


Not used at this time 


10 


1010 


No index 


11 


1011 


Motor not up to speed 



Fault codes 1, 2, 3, 5, 10, and 1 1 are monitored during the initial power-up sequence of the drive. The remaining 
codes, namely 4, 6, and 7 are constantly monitored during normal operation. All fault codes are latched by the proc- 
essor and the drive must be powered down and back up to clear the error condition. Codes 3, 4, 10, and 11 generate 
a WRITE FAULT signal to the OmniDrive controller. 

Should any of these fault conditions be displayed, the entire HD A should be replaced. 
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